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ROGRESS  AND  EVOLUTION  is  a  law  of  the  Universe, 
'Uf  and  while  it  maintains  throughout  all  the  fields  of 
J&.  Education  in  the  domain  of  Practical  Mathematics,  it 
is  working  wondrous  and  beneficent  changes. 
The  science  of  Arithmetic  is  one  of  the  queenly  products 
of  the  human  mind.  It  is  the  frontdoor  to  the  grand  Temple 
of  Mathematics,  in  which  are  treasured  some  of  the  most 
beautiful  principles  of  logic  and  the  most  profound  truths 
contained  in  the  vast  kingdom  of  thought.  * 

With  man.  Arithmetic  has  come  down  the  evolving  cen- 
turies compounding  itself  with  his  thought  and  occupation, 
and  unfolding  its  beauties  as  the  human  race  advanced  on  the 
planes  of  civilization.  Receiving  new  inspirations  and  con- 
tributions from  profound  thinkers  as  the  ages  passed  by,  it 
has  attained  to  the  dignity  of  a  queenly  science  before  whose 
throne  the  logic  of  mind  and  the  industries  of  the  world 
worship.  The  erudite  Hindoo  and  the  learned  Egyptian 
communed  at  its  shrine.  Before  it,  Thales  and  Pythagoras 
reasoned  with  uncovered  heads;  at  its  feet,  Plato  laid  the 
genius  of  his  great  mind;  and  Aristotle  and  Archimedes  em- 
ployed their  eloquence  and  philosophy  in  unfolding  its  mys- 
teries. Newton  and  La  Place  adorned  it  with  modern  thought, 
and  Pestalozzi  leavened  it  with  the  great  principle  of  analytic 
reason. 

cess  of  Analytical  reasoning  has  beei), 
irs,  utilized  by  more  than  a  hundred 
lerson,  Hobart,  Stewart,  McCormick, 
Perkins,  Brooks,  Davies,  Robinson, 
ler  authors  since  1810,  have  used  in 
more  or  less,  the  analytic  methods  of 
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Pestalozzi,  and  thus  they  have  moved  on  with  the  evolving 
world  and  performed  a  measure  of  efficient  missionary  work 
in  the  pagan  realms  of  practical  mathematics. 

The  analytical  method  of  Pestalozzi  is  the  foundation  of 
the  golden  Philosophic  System  presented  in  this  and  the 
author's  other  works  on  the  Science  of  Numbers. 

In  the  higher  evolution  of  this  system,  the  author  employs 
and  combines  the  three  great  processes  of  acquiring  knowl- 
edge and  eliciting  truth,  viz. :  comparison,  analysis,  and  syn- 
thesis. These  three  processes  constitute  the  trinity  of 
Mathematics;  and  by  an  ingenious  use  of  them  the  author  is 
believed  to  have  advanced  the  science  to  loftier  planes  and  to 
more  rational  methods  than  were  eyer  before  achieved.  In 
no  ancient  or  modern  work  on  numbers  have  comparison, 
analysis,  and  synthesis  been  woven  into  such  a  chain  of 
Jogical  and  philosophical  reasoning  as  is  herein  presented. 

By  the  Philosophic  System  all  the  difficult  scientific  state- 
ments of  true  proportion  are  avoided,  all  the  objections 
raised  against  the  purely  analytic  method  are  obviated,  the 
somewhat  entangling  cause  and  effect  method  is  surpassed, 
and  that  monstrosity  of  a  process  which  **  considers  whether 
the  answer  is  to  be  greater  or  less  than  the  third  term  "  is 
anathematized  and  consigned  to  the  shades  of  the  dark  ages 
of  arithmetic. 

By  the  Philosophic  System,  all  the  arbitrary  rules  which 
overload  the  organ  of  memory  and  prevent  the  expansion  of 
the  higher  faculties  of  causality  and  comparison,  are  aban- 
doned,and  the  reasoning  organs  of  the  mind  are  brought  into 
action,  thereby  capacitating  the  learner  not  only  to 
produce  the  result  of  problems,  but  to  obsen-e  fine  distinc- 
tions, reason  logically,  and  deduce  correctly;  thus  qualifying 
for  a  high  plape  of  usefulness,  not  only  in  the  fields  of 
mathematics,  but  in  all  the  other  vocations  of  life. 

The  Philosophic  System  is  believed  to  be  the  most  valuable 
improvement  yet  made  to  impart  a  thorough  knowledge  of 
the  principles  of  numbers  and  to  capacitate  the  student  to 


eigitized  by  VjOOQ  IC 


PREFACE.  V 

Utilize  the  same  in  the  practical  affairs  of  business  life.  But 
notwithstanding  its  superiority  and  the  fact  that  its  advo- 
cates include  many  of  the  most  profound  mathematical 
minds,  yet,  like  every  other  improvement  or  discovery  in 
education,  commerce,  art,  or  science,  it  has  some  opponents 
and  IS  regarded  with  indifference  by  those  who  are  satisfied 
with  the  non -progressive  and  non-reasoning  methods  of  past 
ages. 

For  nearly  thirty  years  the  author  has  labored  with  tongue 
and  pen  in  the  development  of  the  Philosophic  System  of 
Arithmetic,  and  has  tested  its  superior  merits  in  the  school 
room  and  lecture  hall  with  over  7000  students;  and  from  a 
full  knowledge  of  its  advantages,  he  conscientiously  assures 
his  co-laborers  in  the  mathematical  field  of  education,  that 
a  more  thorough  knowledge  of  the  science  of  numbers  can 
be  imparted,  and  in  far  less  time,  by  this  system  than  by  the 
usual  methods  and  systems  of  work. 

It  stands  without  a  peer  in  the  annals  of  mathematics,  and 
it  is  believed  that  the  day  is  not  far  distant  when  its  banner 
win  wave  in  triumph  from  every  spire,  pinnacle,  and  dome 
of  the  Temple  of  Practical  Mathematics. 

In  the  above  criticistn,  it  will  be  observed  that  the  charges 
are  made  against  methods,  and  not  against  authors.  The 
author  of  this  work  recognizes  worth,  scholarship,  and  genius 
in  all  co-authors.  His  attacks  are  made  against  old  non- 
reasoning,  non-progressive  methods — methods  which  are  as 
valueless  to  practical  and  progressive  mathematics,  as  were 
the  golden  calves  and  bronze  idols  in  the  Oriental  Temples 
to  true  and  progressive  religion.  It  is  believed  that  such 
jnethods  should  be  dethroned  and  demolished,  and  that  in 
their  place  and  upon  their  ruins  should  be  erected  methods 
founded  upon  reason  and  in  consonance  with  the  evolving 
thought  of  the  age  in  which  we  live. 

This  work  is  designed  as  an  introductory  work  to  the 
Philosophic  System  and  to  the  author's  advanced  treatise  on 
Practical  Mathematics,  which  is  now  undergoing  revision. 


Digitized  by  VjOOQ  IC 


\l  PKEFACE. 

It  is  especially  prepared  to  meet  the  requirenieiuu  ot  elemcn- 
tarv  and  higher  intermediate  classes,  and  also  contains 
much  practical  work  of  rare  value  to  advanced  students.  It 
is  believed  to  possess  superior  merit  on  the  following  points: 
1.  In  the  arrangement  and  character  of  the  mental  exercises 
and  the  logical  methods  of  mental  training.  2.  In  the  ex- 
tent, variety,  practical  and  scientific  character  of  the  prob- 
lems. 3.  In  the  philosophical  elucidation  of  subjects. 
Logical  reasons  are  given  for  multiplying  and  dividing  both 
abstract  and  denominate  numbers,  whole  and  fractional. 
This  reasoning  is  contained  in  no  other  work,  ancient  or 
modem. 

.  The  tables  of  Weights  and  Measures  are  far  more  extended 
than  in  any  other  work  of  corresponding  grade. 

The  subjects  of  Percentage,  Interest,  and  Mensuration  of 
Surfaces  and  Solids  are  presented  and  philosophically  eluci- 
dated in  a  manner  never  before  published. 

The  Metric  System  is  a  special  feature  of  the  work,  and 
is  more  fully  treated  in  all  particulars,  addition,  subtraction, 
multiplication,  division,  reduction,  etc.,  than  in  any  other 
work  before  the  public. 

Bills  and  Invoices  of  various  forms  for  many  departments 
of  business  constitute  a  special  feature  of  the  work. 

The  work  contains  an  appendix  embracing  contractions 
in  numbers.  This  part  is  replete  with  the  most  valuable 
methods  known  of  handling  whole  and  fractional  numbers. 

In  the  selection  of  the  material  and  the  elements  for  its 
,  problems,  this  work  does  not  present  the  toys  and  playthings 
of  the  nursery,  nor  does  it  confine  itself  to  the  articles 
bought  and  sold  on  'change.  Instead  of  gyrating  in  the  non- 
practical  and  non-progressive  paths  described  by  its  hundreds 
of  predecessors,  it  has  diverged  into  new  channels  and  de- 
rived the  facts  and  elements  of  many  of  its  problems  from 
Geography,  History,  and  Chronology;  from  Educational  and 
Commercial  Statistics;  froni,Natural  Philosophy,  Astronomy, 
Geology,   and  Chemistry;  from  Anatomy,  Physiology,  and 
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Hygiene;  from  the  Statistics  of  the  Municipal,  Stat^,  and 
National  Governments;  and  from  many  other  departments 
of  scientific  knowledge.  Through  this  means,  the  work  is 
rendered  far  more  interesting,  and  as  it  brings  into  use 
organs  of  the  mind  different  from  those  which  consider  the 
computation  of  numbers  only,  it  thereby  imbues  the  mind  of 
the  learner  with  much  valuable  information  without  the  cost 
of  additional  sludy  or  the  expenditure  of  additional  time. 

The  entire  work  sparkles  with  the  -rarest  gems  of  the 
science  of  nuinbers,  and  teaches  that  a  new  truth  is  better 
than  an  old  error,  and  that  facts  and  reasons  are  better  than 
fallacious  theories,  "however  ancient  or  renowned. 

To  obviate  a  formal  introduction  to  the  work,  the  subject 
matter  usually  classed  under  that  head  has  been  presented  in 
remarks  and  discussions  throughout  the  work,  in  connection 
with  the  various  topics  treated. 

By  reason  of  this  arrangement,  the  remarks  and  discussions 
have  been  made  more  pertinent,  and  will  be  read  at  the  time 
when  the  student  most  needs  them. 

Review  questions  of  the  most  searching  kind  follow  each 
subject  treated.  In  compliance  with  the  wishes  of  a  large 
number  of  teachers,  brief  general  directions  have  been  given 
for  solving  problems,  independently  of  the  reasoning  proc- 
esses. 

These  general  directions  follow  immediately  after  the  full 
elucidation  of  each  subject,  and  it  is  believed  they  will  be  of 
service  to  the  learner. 

The  work  is  a  complete  revision  and  an  enlargement  of  the 
author's  Introductory  Philosophic  Arithmetic,  which  has 
received  the  highest  commendations  from  both  teachers  and 
pupils. 

The  author  avails  himself  of  this  occasion  to  extend  his 
thanks  to  his  associate  instructors  for  their  kindly  aid  in 
proof-reading.  To  his  short-hand  amanuensis,  Miss  Carrie 
McGuigin,  he  acknowledges  his  indebtedness  for  valuable 
services.     To  his  friend  and  former  teacher,  W.  A.  Beer,  he 
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extends  his  thanks  for  assistance  in  preparing  some  of  the 
problems  in  Denominate  Numbers.  To  his  faithful  young 
friend  and  teacher,  W.  W.  Weiss,  he  extends  his  earnest 
thanks  for  valued  services  in  proof-reading  and  in  re-work- 
ing problems.  These  services  were  cheerfully  rendered  and 
will  be  gratefully  remembered. 

Soliciting  for  the  work  a  thorough  examination  and  a  just 
measure  of  its  merits,  with  the  earnest  hope  that  it  may 
prove  acceptable,  and  be  of  service  in  unfolding  the  princi- 
ples of  the  beautiful  science  of  numbers,  and  aid  in  advanc- 
ing the  interests  of  the  rising  generation,  it  is  now  submitted 
to  the  public. 

THE  AUTHOR. 

New  Orleans,  May  14,  1886. 
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<||iEFIiriTIONS. 


!•  A  Definition  is  the  meaning  or  import  of  a 
Tirorcl  or  words  exx)resse(l  by  other  words. 

2.    Science  is  classified  knowledge. 

3«  Art  is  the  practical  application  of  the  princi- 
ples of  science,  according  to  prescribed  methods. 

4-.  Quantity  is  anything  that  can  be  increased 
or  diminished. 

5«  A  Unit  is  a  single  thing  of  whatsoever  de- 
nomination or  nature,  as  one  orange,  one  i>ound,  etc. 

6.  A  Number  is  a  unit  or  a  collection  of  units. 

7.  Like  Numbers  are  those  which  express  units 
of  the  same  kind.  Thus:  five  apples  and  six  apples, 
seven  bales  and  nine  bales,  are  like  numbers. 

8.  Unlike  Numbers  are  those  which  express 
units  of  different  kinds.  Thu3:  four,  seven  hours, 
ten  i>eaches,  are  unlike  numbers. 

9.  Tlie  Unit  of  a  Number  is  one  of  the  collec- 
tion of  units  forming  that  number.  Thus  the  imit 
of  twelve  hats  is  one  hat;  of  Jive  is  one;  of  four 
pounds,  one  pound. 

10.  Numbers  are  expressed  by  words,  figures,  or 
letters: 
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11.  Ai^  Abstract  Number  is  one  in  which  the 
kind  of  unit  or  quantity  is  not  designated.  Thus: 
three,  four,  five,  etc. 

12.  A  Denominate  or  Concrete  Number  is  one 

in  whioh  the  kind  of  unit  is  designated.  Thus: 
two  pounds,  five  yards,  nine  dollars,  ete. 

13.  A  Compound  Number  is  a  denominate  num- 
ber expressed  m  two  or  more  denominations.  Thus: 
five  years,  four  months,  and  eight  days;  two  mile^*, 
five  furlongs,  and  ten  rods;  two  yards,  two  feet,  and 
five  inches. 

^  14.    An  Arithmetical  Complement  of  a  Number 

is  the  difference  between  the  number  and  a  unit  of 
the  next  higher  order.  Thus:  3  is  the  arithmetical 
complement  of  7:  26  is  the  arithmetical  comple- 
ment of  74;  19  is  the  arithmetical  com2)lement  of 
981. 

15.  An  Arithmetical  Supplement  of  a  Number 

is  the  difference  between  the  number  and  a  unit  of 
the  next  lower  order.  Thus:  7  is  the  arithmetical 
supplement  of  17;  12  is  the  arithmetical  supi>le- 
ment  of  112. 

16.  A  Problem  is  a  question  proi>o8od  or  given 
for  solution. 

17.  An  Axiom  is  a  self-evident  tnith. 

18.  The  Premise  is  the  proposition,  declara- 
tion, truth,  or  fa<;t  which  is  asserteil  as  the  basis  or 
predicate  of  a  question  or  problem. 

19.  A  Theorem  is  a  tnith  to  be  proved. 

20.  A  Philosophic  Solution  is,  in  this  work,  a 
full  numerical  statement  showing,  step  by  step,  how 
the  result  of  a  problem  is  obtiiined^  with  a  logical 
reason  for  each  conclusion  reached  in  the  solution. 

This  process  of  solution  and  reasoning  from  the 
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premises  aiid  facts  of  all  problems  constitutes  the 
Philosophic  System  of  Arithmetic. 

It  IS  the  complete  evolution  of  the  Pestalozzi 
system  of  reasoning  given  to  the  world  nearly 
lunety  years  ago,  and  upon  which  the  author  of 
this  book  has  labored  for  more  than  a  quarter  of  a 
€»ntur>% 

21.  A  Solation  Statement,  or  an  Operation,  is 

a  statement  of  the  figures  employed  in  solving  a 
problem.  ^ 

22.  A  Formula  is  the  expression,  by  symbols,  of 
lareneral  principles  applicable  to  the  operations  of 
particular  problems. 

23.  Philosophy  is  the  knowledge  of  phenomena 
as  explained  by,  and  resolved  into,  causes  and 
reasons,  powers  and  laws, 

24.  Arithmetic  is  the  science  of  numbers:  or  to 
.define  it  more  extendedly,  it  is  that  branch   of 

Mathemathics  which  treats  of  the  properties  and 
relations  of  numbers  when  expressed  by  the  aid  of 
figures,  either  singly  or  combined.  These  princi- 
ples and  relationsof  numbers  combined  with  the  facts 
relating  to  problems,  are  applied,  by  the  reasoning 
pi>wers  of  man,  to  the  solution  of  all  numerical 
l>roblems  of  business  affairs  and  of  practical  life. 

25.  Figm*es.— Figures  in  arithmetic,  are  charac- 
ters used  to  represent  numbers.  The  ten  Arabic 
figures  which  we  use,  are 

Naught  or  Cipher    Ooe    Two    Thrpe     Foar    Five    Six    Ser-n    Eight    Nino 

^  1^3456789 

By  properly  combining  these  ten  figures,  all  pos- 
sible numbers  may  be  represented. 

^s^^  ^^mi^^  ^^  ^'  ^'  ^'  ^^  ^"^  ^  ^^®  sometimes  called 
digits.  They  are  also  called  th^  significmit  figures. 
because  each  signifies  a  number  when  alone. 

Ihe  naught  (0)  U  so  <-a11eil,  because  bv  itself  it 
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does  not  si^ify  or  express  any  number.  It  ex- 
presses number  only  when  used  in  connection  with 
other  figures. 

26.  Yalne  of  Fiffures.— Figures  have  two  val- 
ues; a  simple  and  a  local  value:  thus  when  we  write 
1,  independent  of  other  figures,  it  has  only  a  simple 
value,  representing  one  unit;  but  when  we  write  it 
to  the  left  of  another  figure  or  figures^  thus,  13  or 
145,  it  has  a  local  value  as  well  as  a  simple  value. 
This  local  value  depends  on  the  scale  or  system  of 
numbers  employed  and  its  location  in  the  scale. 

27.  A  Scale  or  System  of  Numbers,  in  Arith- 
metic, is  a  succession  of  units,  increasing  and 
decreasing  according  to  some  established  custom  in 
the  operations  of  numbers.  Thus  there  is  the 
binary,  the  trinary,  etc.,  etc.,  and  the  decimal,  the 
duodecimal,  etc.,  etc, 

28.  In  these  four  named  difterent  scales  the 
value  of  three  ones  (111)  would  be  as  follows:  In 
the  binary  scale  or  system  the  first  1  on  the  right  is 
one^  the  second  1  is  two;  the  third  1  is  four;  mak- 
ing seven  altogether. 

29.  In  the  trinary  system  or  scaUj  the  first  1  on 
the  right  is  one;  the  second  1  is  three;  and  the  third 
1  is  nine;  making  thirteen  altogether. 

30.  In  the  decimal  scaU  the  first  1  is  one;  the 
second  1  is  ten;  and  the  third  1  is  one  hundred; 
making  in  all  one  hundred  eleven. 

31.  In  the  duodecim^al  scale  the  first  1  is  one;  the 
second  1  is  twelve;  and  the  third  1  is  one  hundred 
forty  four;  making  in  all  one  hundred  fifty-seven. 

From  the  foregoing  we  see  that  the  system  or  scale 
derives  its  name  from  the  ratio  of  value  given  to 
each  succeeding  figure  from  the  right  toward  the 
left. 
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32.  The  Decimal  Scale  or  System  is  one  in 
which  the  rate  or  law  of  increase  and  decrease  is 
always  ten.  This  system  is  in  general  use  and 
derives  its  name  firom  the  Latin  Word  decern^  which 
means  ten. 

33.  Order  of  Figures.— The  successive  places 
occupied  by  figures  are  called  orders.  Thus  in  the 
Decimal  System,  a  figure  in  the  first  place  is  called 
a  figure  of  the  Jirst  order,  or  of  the  order  of  nnits; 
a  figure  in  the  second  place  is  a  figure  of  the  second 
order,  or  of  the  order  of  tens;  in  the  third  place,  of 
the  third  order,  or  of  the  order  of  hundreds;  and  so  on, 
each  figure  next  to  the  left  belonging  to  a  distinct 
order,  the  unit  of  which  is  ten/old  the  size  or  value 
of  a  unit  of  the  order  of  the  figure  on  its  right. 

34.  From  the  above  we  see  1st;  that  ten  units  of 
any  order  in  a  number^  in  the  Decimal  System,  make 
one  unit  of  the  next  higher  order, 

2nd.  That  moving  a  figure  one  place  to  the  left, 
increases  its  representative  value  tenfold. 

3rd.  That  moving  a  figure  one  place  to  the  right, 
decreases  its  representative  value  ten/old. 

35.  Notation  is  a  method  of  writing  numbers. 
There  are  two  systems,  the  Arabio  and  the  Koinan. 

,  36.  By  the  Arable  Notation,  numbers  are  ex- 
pressed or  written  by  figures.  This  system  is  in  gen- 
eral use  and  is  so  called  because  it  was  introduced 
into  Europe  by  the  Arabians,  in  the  10th  century. 

37.  By  the  Roman  Notation,  numbers  are  ex- 
pressed or  wiitten  by  letters.  This  system  is  now 
used  chiefly  to  number  chapters  and  divisions  of 
books.  It  IS  so  called  because  it  was  used  by  the 
ancient  Bomans. 

38.  Numeration  is  naming  the  places  which 
figures  occupy.  Beading  Numbers  is  expressing 
tbeir  value  orally. 
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There  are  two  systems  of  luimeratiug,  or  readiug 
numbers, — ^the  French  and  the  English. 

The  French  system  is  the  one  in  general  use  in 
the  United  States  and  on  the  Continent  of  Europe. 

The  English  system  is  that  generally  used  in 
England  and  in  English  Provinces. 

FRENCH  SYSTEM  OF  NUMERATION. 

39.  Thp  French  system  separates  figures  into 
groups  of  three  figures  each,  and  gives  a  different 
name  to  each  period,  thus: 

S.  ?  •«  (  ts  Hnudreds  of  Octillions. 

%.  "-^  So  a  ^  00  Tens  of  Octillions. 

?-  o  I  ^(^  Octillions. 

3   tt  •  I  or  Hundreds  of  Sopt  ill  ions. 
a   f|a<  oa  Tens  of  Septillions. 
§*  p    2.  f  ^^  Septillions. 
§  g  ?  (  CO  Hundreds  of  Sex  till  ions. 
S*  ^tt  i  w  Tens  of  Sextillions. 
g  P  *  ^  f  00  Sextillions. 
S  6o?  (  "m  Hundreds  of  Quiu  till  ions. 
^  |||^  <,  Tens  of  Quintillions. 
^  P  '  ^  /  CO  Quintillions. 
2-  &€>?  S  "oi  Hundreds  of  Quadrillions. 
^     '  [  \  o  Tens  of  Quadrillions. 
[  f  .p^  Quadrillions. 

^  Hundreds  of  Trillions. 
^  §^^3.  <  CO  Tens  of  Trillions. 
2.  ^    ^  (  w  Trillions. 
^2!  2  t  C  *.  Hundreds  of  Billions. 
5^  r- 1  ^  00  Tens  of  Billions. 
'^  P    ^^^^  Bin  ions. 

2*  S  •«(  lo  Hundreds  of  Millions.  . 

S  f%U  OS  Tens  of  Millions.  t 

0  P    ^r  w  Millions. 


M  Hundreds  of  Thousands. 
fQ  Tens  of  Thousands. 


a        %i  9^  Thousands. 
Q.         ;;;  -  *  (^  •«(  ot  Huudrods. 
3.S  0*5"©  a»  5.^|<  •'^  Tens. 

The  periods  ftboTe  Octnilons,  In  regular  order,  are  Nonillfont,  DecIUIons, 
Undecillions,  Daodecilliona,  Tredeoiillons,  Quatuordeclllions,  Quindecilllonai 
SexdecillioiiB,  SepteudecillioiM,  OctcMUHillions,  Nuveiudpcilliuns,  VigiDUlHoo^ 
etc. 
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ENGLISH    SYSTEM  OF  NU3IEBAT10N. 

40.    The  Euglish  system  of  numeration  separates 
tbe  fig^ires  into  gx^oups  or  i^eriods  of  six  figures  each, 
aud  designates  each  iwriod  by  a  distinct  name,  thus: 
"  fco  HimdrecU  of  Thonsaiuls  of  Quadrillions. 
00  Tens  of  Thousands  of  QiiadriUious 
rfi.  Thousands  of  Quadrillions. 
CI  Hundreds  of  Quadrillions. 
ci  Tens  of  Quadrillions. 
^M  Quadrillions. 


/. 


>•  —  —  —  ^  c 
2  A  2  s  2  s   .•.o 

p  _ 


^s. 


a 


^2  J"  5  ^ 

w  3  jD  OB  cr  - 


Ho    M.><    P-^ 


c  2  s  £=-< 


^  Huudreila  of  Thousands  of  Trillions. 

^  Tens  of  Thousands  of  Trillions. 

00  Thousands  of  Trillions. 

^  Hundreds  of  Trillions 

^  Tens  of  Trillions. 

o  Trillions. 

"^  Hundreds  of  Thousands  of  Billions. 

^  Tens  of  thousands  of  Billions. 

^  Thousands  of  Billions. 

e£^  Hundreds  of  Billions. 


^  Tens  of  Billions. 

to  Billions. 

^  Hundreds  of  Thousands  of  Millions. 

05)  Tens  of  Thousands  of  Millions. 

S  *^  =:  s  s  -^    ^  J  -1  Thousands  of  Millions. 
P-2.2  »  5  4^    r\  ^^  Hundreds  of  MilUons.  . 

05  Tens  of  Millions. 

CO  Millions. 

M  Hundieds  of  Thousands. 

CO  Tens  of  Thousands. 

cj  Thousands. 

o,  Hundreds. 

oi  Tens. 

00  Unite. 
By  examining  and  comparing  the  two  systems,  it  will  be 
observed  that  they  are  the  same  to  the  ninth  figure  or  the 
hundreds  of  millions,  but  at  that  figure  a  variation  is  made. 
Hence,  if  we  wish  to  know  the  value  of  numbers  higher  than 
hundreds  of  millions,  when  we  hear  them  sjioken  or  see  them 
in  print,  we  must  know  whether  they  are  expressed  according 
to  the  flench  or  the  Euglish  system  of  numeratiou. 
THE  BOMAN  SYSTEM  OF  NOTATION. 

41,  In  the  Eoman  system  of  notation  the  letter 
I  represents  onej  V,  Jive;  X,  ten;  L,  fifty;  O,  one 
hundred;   D,  five  hundred^  and  M,  one  thousand. 
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The  intermediate  and  succeeding  ihimbers  are  ex- 
pressed according  to  the  following  principles : 

/  FiEST. — Every  time  a  letter  is  repeated,  its  value 
is  repeated;  thus  II  represents  two;  XX  represents 
twenty. 

I  Second. — ^When  a  letter  of  lesser  value  is  placed 
before  one  of  greater  value,  the  lesser  is  taken  from 
the  greater;  if  placed  after  the  greater,  it  ia  to  be 
added  to  it.  Thus,  IV  represents /ottr,  white  VI  re- 
presents «ix/XLrepresents/or<y,LXrepresents<iir^. 
Third. — A  line  or  bar — ,  placed  over  a  letter, 
increases  its  value  a  thousand  times.  Thus  T  repre- 
sents one  thousand;  X  represents  ten  thousand/  Tj 
re^Tesents  fifty  tlwUsandy  0^  represents  o»^  hundred 
tliousandy  and  S  represents  one  million. 

TABLE  OF   ROMAN  CHARACTERS. 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXIII 

XXIV 


one. 

XXV 

twenty-five. 

two. 

XXVI 

twenty-eix. 

three. 

XXVII 

twenty-seven. 

four. 

XXVIII 

twenty-eight. 

five. 

XXIX 

twenty-nine. 

six. 

XXX 

thirty. 

aeven. 

XL 

forty. 

eight. 

L 

Bhy. 

ninek 

LX 

sixty. 

ten. 

LXX 

seventy. 

eleven. 

LXXX 

eighty. 

twelve. 

XC 

ninety. 

thirteen. 

0 

one  hundred. 

fourteen. 

CO 

two  hundred. 

fifteen. 

ccc 

three  hundred 

sixteen. 

cccc 

four  hundred. 

seventeen. 

D 

^ye  hundred. 

eighteen. 

DC 

six  hundred. 

nineteen. 

DCC 

seven  hundred. 

twenty. 

DCCO 

eight  hundred. 

twentj-one. 

DCCCO 

nine  hundred. 

twenty-two. 

M 

one  thousand. 

twenty-three. 

MM 

two  thousand. 

twenty-four. 

MDCCCLXXXVI  X886, 
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Writing  and  Reading  Numbers. 


42.  To  Write,  or  Notate  Numbers,  begiu  at  the 
left  and  write  tlie  figures  of  each  period  in  their " 
proi>er  place,  filling  the  vacant  orders,  if  any,  with 
naughts. 

43.  To  Bead^  or  Numerate  Numbers,  begin  on 
the  right  and  i)omt  the  number  into  periods  of  three 
figures  each.  Then  commence  at  the  left  and  read 
in  succession  each  period  with  its  name. 

44.  To  Terify  the  Notation,  or  Writing,  nume- 
rate the  number  and  see  if  it  agrees  with  the  num- 
ber given. 

45.  EXERCISES  IN  NOTATION  AND  NUMERATION. 

1.  Write  six;  eight;  ten;  fourteen;  forty -two; 
ninety-nine;  one Jiundred  nine. 

2.  Write  five  hundred  twenty-two;  twenty;  one 
hundred  twenty -two ;  thirty-seven. 

3.  Write  five;  fifty-five;  fifty-six:  sixty-five; 
forty-seven;  seventy-four:  eighty -four;  lorty-eight. 

4.  "Write  all  the  numoers  between  one  and  one 
hundred  one;  between  one  hundred  fifty  and  two 
hundred  thirty-three. 

5.  Write  two;  twenty;  twenty-two;  two  hun- 
dred; two  hundred  two;  two  hundred  twenty-two. 

6.  Write  thirty;  forty;  fifty;  sixty;  seventy; 
eighty;  ninety;  one  hundred. 
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7.  Write  oue;  tea;  one  hundred  ten;  two  hun- 
dred; three  hundred;  four  hundred  four;  five  hun- 
dred fifty. 

8.  Write  six   hundred;   seven  hundred;    eight 
undred;  nine  hundred;  ten  hundred. 

9.  Write  one  thousand;  two  thousand;  three 
thousand  three;  three  thousand  three  hundi*ed; 
three  thousand  thirty;  three  thousand  three  hun- 
dred three;  three  thousand  three  hundred  tliirty- 
three. 

10.  Bead  the  following  numbers: 


307 

1328 

34546 

142462 

81562111 

170 

2813 

10010 

655055 

27624555 

200 

3218 

40101 

606060 

11111110 

220 

8123 

19703 

770077 

4040404U 

202 

7890 

88888 

809010 

3333333333 

322 

9087 

90909 

100107 

1050607082 

11. 

Write  1  unit;  1  ten 

;  1  hundred, 

;  1  nuit  and 

ten;  1  hundred,  1  ten,  and  1  unit. 

12.  Write  1  unit,  2  tens,  and  three  hundreds ; 
4  units,  5  tens,  and  6  hundreds ;  seven  hundreds, 
8  tens,  and  9  units. 

13.  Write  0  units,  1  ten,  and  0  hundreds;  4 
units,  0  tens,  0  hundreds,  and  4  thousands. 

Write  the  following  numbers  in  figures : 

14.  One  thousand,  six  hundred  ninety-four. 

15.  Eighteen  hundred  seventy-seven. 

16.  Twenty-four  hundred  six. 

17.  Three  hundred  forty-one  thousand,  twenty- 
two. 

18.  Sixty-five,  million,  one  hundred  thirty-two 
thousand,  three  hundred  eighty-seven. 

19.  Twelve  billion,  sixteen  million,  forty-three 
thousand,  one  hundred  eleven. 

20.  Nine  hundred  thousand,  three  hundred  fifty. 
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21.  Six  luillioii.  one  buiidrecl  sixty-uiue  thou- 
sandy  four  hundreu  thirty-seven. 

22.  Seventy-six  million,  four  hundred  thousand, 
one  hundred. 

23.  Twenty-two  billion,  one  hundred  three  mil- 
lion, five  hundred  seventy-six  thousand,  one  hun- 
dred two. 

24.  One  hundred  two  trillion,  one  hundred 
tweuty-flve  i|iillion,  four  hundred 'three. 

25.  Eight  trillion,  seven  billion,  seventy-six* 

26.  Write  208  million,  18  thousand,  one  unit. 

27.  Write  10  billion,  8  million,  103  tJiousand, 
eleven. 

28.  Write  100  sextillion,  1  quintillion,  100  qmi- 
drillion,  10  trillion,  IJl  billion,  1  million,  10  thou- 
sand, 10  unit^. 

20.     Write  87  million,  14;  5  thousand,  5. 

30.  Write  eleven  thousand,  11  hundred,  11;  16 
tbouBand,  16  hundred,  16. 

Write  the  following  numbers  in  figures: 

31.  Four  billion,  fourteen  million,  nine. 

32.  One  hundred  one  million,  twenty  thousand. 

33.  Sixty-seven  trillion,  seventy-six. 

34.  Nine  thousand,  nine  hundred,  ninety. 

35.  Five  hundred  twenty  million,  one- 

36.  Thirty  thousand  million^  thirty. 

37.  One  hundred  eleven  octillion* 

38.  Two  hundred  two  \igintilhon. 

30.  Fill  all  the  orders  of  figures  with  8's  from 
the  order  of  units  to  the  order  of  octillions,  both 
inclusive,  point  off,  and  read  the  same  according 
to  the  French  and  the  English  systems  of  numera- 
tion. 

Write  in  figures  the  following  numbers,  and  nume- 
rate them  according  to  the  English  system  of 
Bomeratiou : 
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40.  Four  hundred  twenty-three  thousand,  live 
hundred  fourteen, 

41.  Six  hundred  nineteen  thousand  one  hundred 
fifty-two  million,  twenty-one  thousand  forty-seven. 

42.  Fifty-three  billion,  two  hundred  twelve 
thousand  twenty-six  million,  seventy-five  thousand 
three  hundred  eighty-four. 

43.  1342  trillion,  11122  billion,  14  million,  19 
units. 

44.  1  quadrillion,  1  trillion,  1  million,  1. 

Bea<l  the  following  numbers : 

XXXIV.  LI.         C.        CCC. 

XXXV.  LXI.       Cr.       CD. 

XXXVI.  LXIX.    ex.      CDXIV. 
XLIX.       XC.         CL.      D. 

Write,  in  the  Eoman  Sysu^m  of  Notation,  the  fol- 
lowing numbers : 

9, 12,  14,  37,  49,  83,  108.  519,  1519,  14704,  88976, 
13140363,  lOOlOOlOOL 


DC. 

MMDCLI. 

DLCIX. 

MMMXC. 

M. 

MM  COX. 

MC. 

MCXMDX. 
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SYNOPSIS  FOR  REYIEW. 


Define  the  following  words  and  phrases : 

1.  Definition.  2.  Science.  3.  An  Art.  4.  Quan 
tity.  5.  A  Unit.  6.  AXumber.  7.  Like  Numbers. 
8.  Unlike  Numbers.  9.  The  Unit  of  a  Number, 
10.  An  Abstract  Number.  11.  A  Denominate  Num 
ber.  12,  A  Compound  Number.  13.  An  Arith 
metical  Complement  of  a  Number.  14.  An 
Arithmetical  Supplement  of  a  Number.  15.  A 
Problem.  16.  An  Axiom.  17.  The  Premise.  18. 
A  Theorem.  19.  A  Philosophic  Solution.  20.  The 
Philosophic  System.  21.  An  Operation.  22.  A 
Formula.  23.  Philosophy.  24.  Arithmetic  25. 
Figures.  26.  Value  of  Figures.  27.  A  Scale.  28. 
The  Binary  Scale.  29.  The  Trinary.  30.  The 
Decimal  Scale.  31.  The  Duodecimal.  32.  Decimal 
Scale  or  System.  33.  Order  of  Figures.  34.  Deci- 
mal System  of  Figures.  35.  Notation.  36.  Arabic 
Notation.  37,  Eoman  Notation  Numbers.  38. 
Kumeration.  39.  French  System  of  Numeration. 
40.  English  System  of  Numeration.  41.  Boman 
System  of  Notation.  42.  Write,  or  Notate  Num- 
bers. 43.  Bead,  or  Numerate  Numbers.  44,  Verify 
the  Notation. 
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46.  Signs  aud  Symbols  are  used  to  abridge 
aritbmetical  operations.  Tliey  also  indicate  some 
relationship  existing  among  numbers,  and  what 
operation  is  to  be  performed. 

The  signs  in  general  use  in  Arithmetic  are  as  fol- 
lows: 

+j  J  Xy  -Tj  =j  (  )j  or  ,  ,,  :,  : :,  ,•,,  lo 
V,  I,  1°,  20,  30,  ,. 
/  47.  The  perpendicular  or  Greek  Cross,  (  +  )  is 
the  sign  of  Addition/  it  is  called  |>/wj?,  and  is  read 
pliiSj  or  and.  It  means  more,  and  indicates  that  the 
numbers  between  which  it  is  i)laced  are  to  be  added. 
Thus  7+9  is  read  7  plus  9,  and  means  that  7  and  9 
are  to  be  added.  When  used  after  a  number,  thus, 
o+,  which  is  read  5  plus,  it  means  5  and  a  small 
excess. 

48.  The  horizontal  line  ( — )  is  the  sign  of  Sub- 
U'actio7iy  and  is  called  winiis.  It  means  lessj  and 
indicates,  when  placexl  between  two  luunbers,  that 
the  one  that  follows  it  is  to  be  taken  from  the  one 
before  it.    Thus,  7 — 3  equals  4. 

49.  The  oblique  or  Saint  Amkew's  Cross  ( X )  is 
the  sign  of  Multiplication.  It  is  read  multiply  bpy  or 
timea.  It  indicates  that  the  numbers  between  which 
it  is  placed  are  to  be  nniltiplied  together.  Thus, 
7 xo  is  read,  7  miUtiplied  by  5,  or  5  times  7. 

50.  The  horizontal  line  with  a  point  above  and 
below  it,  (-^)  is  the  sign  of  Division,  It  is.  read 
divided  by.  It  indicates,  when  i)laced  between  two 
numbers,  that  the  one  before  it  is  to  be  measured  or 
diWded  by  the  one  after  it.    Thus,  12-J-4  equals  3. 


(22) 
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61-  The  parallel  horizoiital  lines  (  =  )  are  the 
sign  of  Equality.  It  is  read  eqitaln  or  is  equal  to.  It 
indicates  that  the  quantities  between  which  it  is 
l>la<?ed  are  equal.  Thus,  o+3=12 — 4.  A  state- 
ment of  this  kind  is  caUed  uu  equation^  because  the 
quantity  of  o+3  is  equal  to  12— -4. 

52.  The  (  )  or is  the  sign  of  Aggregation. 

The  first  is  tlie  l*arentJiesin,  the  second  is  the  Vincu- 
lum. They  are  both  nsed  for  the  same  purpose. 
They  indicate  that  the  numbers  within  the  paren- 
thesis or  below  the  vinculum,  are  to  be  considered 
as  one  quantity.    Thus  10 — (5+ 4) =7,  or  10 — 5+4 

53.  The  single  point  or  (.)  is  the  Deeimal  sign- 
It  indicates  that  the  nund)ers  which  follow  it  are 
tenthsy  hundredthsy  etc.  Thus,  .5,  .05  are  read  o 
tenths  J  5  hundredths. 

54.  The  (:)  is  the  sign  of  Ratio.  It  is  read,  is  to 
or  the  ratio  of. 

65.  The  (::)  is  the  sign  of  Proportion.  It  is 
read,  «j»,  or  equal.  Thus,  3  :  0  : :  5  :  10,  read  3  is  to  0 
as  5  is  to  10. 

«,,  ..^„.  .  ,,^^  ^.^^^  ^^  Involution.  The 
o:ht  and  top  of  the  number 
o  which  the  number  is  to 
indicates  that  8  is  to  be 
power  or  taken  as  a  factor 
►4.  8^  indicates  that  the 
luired.     Thus,  8  x  8  x  8=512. 

?n  (  \/ )  is  the  sign  of  Evolu- 
some  root  of  a  number  is  to 
ndicates  that  the  square  root 
^oVl  indicates  that  the  cube 
v'¥)l>6  indicates  that  the 
to  be  extracted.     The  small 
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figure  within  the  branches  of  the  Eadical  sign  is 
called  the  index  and  indicates  what  root  is 
required. 

Other  signs  of  Evolution,  now  often  used,  are  as 
follows: 

thus,  2562  indicates  that  the  square  root  is  to  be 
extracted. 

625*  indicates  that  the  cube  root  is  to  be 
extracted. 

1462"  indicates  that  the  square  root  of  the 
cube  of  the  number  is  required. 

68.  The  (.*.)  is  the  sign  of  Deduction.  It  is  read, 
therefore^  liencey  or  consequently. 

69.  The  Interrogation  (?)  is  the  sign  meaning 
whaty  or  how  many.  It  signifies  that  the  answer  to 
the  question  asked  is  to  be  found. 

60.  The  expressions  1^,  2o,  3^,  denote  Jirsty 
secondj  thirdy  etc. 

61.  The  sign  of  the  comma  (,)  is  the  sign  of 
Numeration.  It  is  used  to  separate  large  numbers 
into  periods,  to  facilitate  the  reading  of  them. 


5^ 
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62.  The  following  are  the  principal  signs  and 
abbreviations  in  general  use  among  merchants  and 
business  men: 

^  At.  Co. 

%  Account.  Cr. 

1*  One  and  one-quarter.    Dr. 
1^  One  and  one-halt*.         (3^al. 
1»  Oneandthree-quart/ersPs. 
^  Per.  Yds. 

Pound  (weight).  Fr't 

Dollar  or  dollars 

Cent  or  cents. 


lb 


/ 


Company. 

Credit  or  creditor. 

Debit  or  debtor. 

Gallons. 

Pieces. 

Yards. 

Freight. 
Rec'd  Eeceived. 
Pay't  Payment. 


%  Percent,  or  per  centum  Inst.  This  month 


Amt.   Amount. 
BbL     Barrel. 
Doz.     Dozen. 
B.  L.    Bill  of  Lading. 
Blk.     Black. 
Shipt.  Shipment. 
Suuds.  Sundries. 
Dft.  Draft. 
Com.  Commission 
Do.  The  same 


Prox.  The  next  month. 
Ult.    The  last  month. 
&        Pound  Sterling. 
O.  K.  All  Right. 
Fr.      Franc,  French  coin. 
Fwd.  Forward. 
Bal.     Balance. 
Oons't  Consignment. 
Hhds.  Hogsheads. 
Mdse.  Merchandise. 


/  Shillings,  thus  */«  two  shillings  and  sixpence. 
Mk.  Marks,  the  German  monetary  unit. 
^/  Check  mark,  correct,  approved. 
©  Cifrao,  used  to  separate  the  milreis  from  the  reis 
in  Brazil  money. 

17  doz.  $^,  $/^,  $/j=17  doz.,  4  of  whii*h  are  at 
$10  i)er  doz.,  G  ^  $12,  and  7  ®  f  15. 

8  doz.  I  'S?  o/,  f  'S)  Ve  =  -  doz.  No.  4  <2)  5  shil- 
lings per  doz.,  and  6  doz.  No.  5^4  shillings  sixpence 
per  dozen. 
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63.  Addition — Tncreasing — is  the  process  of 
aniting  two  or  more  numbers  of  the  same  name  or 
kind,  into  one  equivalent  number. 

64#  The  nimiber  obtained  by  this  process  is 
called  the  Sum  or  Amount. 

65*  The  Sign  of  Addition  is  a  perpendicular 
cross,  4-j  called  plus;  it  means  more;  thus,  7  +  9  is 
read,  7  plus  9,  and  indicates  that  7  and  nine  are  to 
be  add^r  When  used  after  a  number,  thus,  5+, 
which  is  read  5  plus,  it  means  5  and  a  small  excess. 

66.  The  Sign  of  Equality  is  =.  It  is  read 
eqiialsy  or  equal  to^  and  denotes  that  the  numbers 
between  which  it  is  placed  are  equal  to  each  other; 
thus  7  +  9  =  16  means  that  7  and  9  added  are  equal 
to  16.    The  expression  is  read,  7  plus  9  equals  16. 

67.  A  Numerical  Equation  is  an  equality  be- 
tween two  numerical  expressions,  which  though 
diflfering  in  form  from  each  other,  are  equivalent. 
Each  expression  is  called  a  term  of  the  equation. 
Thus  5  +  8  =  13  is  a  numerical  equation  in  which 
the  5  +  8  is  called  the  first  member  of  the  equation 
and  13  the  second  member,  and  both  are  called  the 
terms  of  the  equation. 

68.  Principle  of  Addition.  Numbers  of  the  same 
kind,  order,  or  character  only,  can  be  added.  Thus 
we  cannot  add  2  apples  and  three  oranges;  or  5 
pounds  of  sugar  and  6  boxes  of  peaches;  or  6 
units  and  5  hundreds;  or  J  and  f,  etc.  We  can 
only  add  apples  to  apples,  oranges  to  oranges, 
sugar  to  sugar,  peaches  to  peaches,  units  to  units, 
hvHdredfi  t4j  hundred*,  halveu  to  h:ilvtt«.  fourths  to 
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tburtlis,  etc.     We  can  collect  togetlier  thhiga  of  dif- 
ferent kinds,  iii)ples,  peaches,  oranges,  etc.,  but  by    ' 
fM)llecting  them  together  we  do  not  increiise  the 
iiiunber  or  8uui  of  either,  and  hence  there  is  no 
Htlditiou.  '        / 

69.       ADDITION    TABLES.       ',    i  ' 

TABLE  No.  1. 

XoTR. — III  learuinijf  these  tables  and  in  handlio*?  all  nnm- 
bern.  all  intermediate  words  and  tliun<;b in  tliat  occmr  between 
tliti  iimubtTs  t-o  be  coinbimMl,  should  be  omitted.  Thus,  instead 
c>f  Hay  big  or  thinking  that  2  and  2  are  4,  3  and  5  are  8,  etc., 
«iay  or  think  4;  8;  etc. 

1       i  Explanation.— Tn  this  tnble 

4,       1  we  show  20  different  combinations 

1 
—  of  the  9  significant  ftgnres,  to  i)ro- 

•^       2  duce   results    from    1    to    9.      It 

~l  may  be  said  that   tliree  I's  make 


2.3 


3,  three  2's  make  6,  etc.,  and  that 


^•^-  they    are    reguhir    combinntions; 

4.3 

but  we  see  by  the  tabio  thnt  two 

tre  2,  and  tliat  two  2's  are  4, 
Hence,  tliough  the  table 
not  contain  all  the  iiossible 
i)i nations,  it  does  contain  all 
are  essential  and  of  vnlne  in 
connection. 
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10 


12 
13 

14 


18 


ADDITION  TABLE  lio.  2. 


Explanation. — In  this  tabk* 
we  show  the  25  different  conihina- 

1^  g]sW.6  tJon8  of  the  9  si<fnificant  figures, 
the  sum  of  which  equals  ten  or 
more.  To  attain  rapidijij'  in  aiUl- 
ingj  it  Is  absolutely  necessary  that 
the  learner  shouhl  be  so  familiar 
with  these  combinations  that  he 
can  instiintly  s<*e  the  result  with- 

j«^    t>.7  out  jwUling^  i.  e.  he  must  know  the 

result  by  the  combination,  just  as 

1^    o'ft  ^^  knows  the  value  o^  4  or  o,  by 

the  combination  of  lines  forming 
the  figure,  or  as  he  knows  the 
pronunciation  of  a  word  without 
spelling  it. 


1.2.3.4.5 
9.8.7.6.5 

2.3.4.5 
9.8.7.6 

3.4.5.6 
9.8.7.6 

4.5.6 
9.8.7 

5.a7 

9.8.7 

6.7 

9.8 

7.8 
9.8 

8 
9 

9 
9 

I^The  rapid  increasing  and  decreasing  opera- 
tions in  the  science  of  numbers,  depend  largely 
upon  the  capa4?ity  of  tlie  calculator  to  apprehend 
instantly  and  ai)ply  ac(uirately,  the  result  of  two 
or  more  figures,  no  matter  how  they  are  to  be  com- 
bined. And  tiie  object  of  these  tables  is  to  aid  the 
learner  in  acquiring  the  desired  ciq)acity. 
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2d 


w 

>-5 

I— 1 

S 

Cl 

II 

a- 

1^ 

< 

II:: 

o 

O 

<: 

H 

»;<  ■*  -^-i 
II  3  :: 

rHC'ICC 

If:  lo  li^  1-^ 
11... 

^::  ::  :: 

P 

:z; 

^.  .  .  . 

l>-  L—  t-  t^  t-  1-* 

11 ::::::::  :: 

r^  ■M  «  «*  »0  « 

X  «  X  oo  cc  oc  a; 

II ;:  2  ::  ::  ::  :: 

r-(  ?\  CC  -*  O  O  t- 

C5Cri«C5CS  C5CSCS 

lU^  ::  -  ^  ::  :: 

4^^  ..... 

iH  ?1  CO  ^  lO  O  t-  CC 

0 
H 


C 


iS  ^  S 

2: 

B?3 


S  t:  2 

Si?  ii 

c  i'C 
£  =  >. 

ill 

££■§ 

^    ^    X 

•2  ©_. 
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71. 


ADDITION  AND  SUBTRACTION  TABLE. 

TAISLE  IV. 


1  i&  ?  =  100 

26  &  ?  =  100 

51  &  ?  =  100 

76  &  T  =  100 

2  •* 

**  100 

27- 

**  100 

52  ** 

**  100 

77  ** 

**  100 

3  '' 

"  100 

28  ** 

''   100 

53  '' 

"  100 

78  *^ 

"  100 

4  ** 

*''  100 

29  ** 

"  100 

54  << 

''   100 

79  *' 

"  100 

5  '' 

**  100 

30  *^ 

*'   100 

55  *' 

*'  100 

80  '' 

''   100 

6  '* 

**  100 

31  '' 

**  100 

56  ** 

''   100 

81  ** 

"  100 

7  *^ 

'*   100 

32  ** 

"  100 

57  '' 

"  100 

82  <* 

**  100 

-.  8  '' 

"  100 

33  ^* 

*'  100 

58  ** 

^*  100 

83  ** 

^*  100 

9  *' 

*'  100 

34  '' 

''   100 

59  ** 

"  100 

84  '' 

'*   100 

10  '' 

"  100 

35  ** 

*'   100 

00  '' 

**  100 

85  '* 

<*  100 

U  ** 

*'  100 

36  ** 

*<  100 

61  ^' 

**  JOO 

86  *' 

**  100 

rj  '* 

"  100 

37  ** 

'*  100 

62  '' 

*<  100 

87  '^ 

**  100 

13  " 

*'  100 

38  ** 

**  100 

63  *' 

**  100 

88  *' 

*^  100 

u  ** 

**   100 

39  '' 

*'  100 

64  ** 

"  100 

89  '' 

*'  100 

15  '' 

<'  100 

40  " 

''   100 

65  '' 

*'  100 

90  ** 

**  100 

16  ** 

"  100 

41  " 

**  100 

m  '' 

''   100 

91  *' 

"  100 

17  '* 

"  100 

42  ^* 

*'  100 

67  ^' 

"  100 

92  *^ 

**  100 

18  *^ 

^*  100 

43  " 

''   100 

68  ** 

^*  100 

93  " 

*'  100 

19  ** 

"  100 

44  '' 

**  100 

69  ** 

"  100 

94  " 

*'  100 

20  '' 

**  100 

45  ^* 

''  100 

70  " 

"  100 

95  <* 

*'  100 

21  '^ 

''   100 

46  " 

'*  100 

71  '^ 

*'  100 

96  " 

''   100 

22  '' 

*'  100 

47  *• 

''  100 

72  *' 

**  100 

97  ** 

^*  100 

23  '* 

^'  100 

48  " 

'*  100 

73  ** 

'*  100 

98  *' 

"  100 

24  '* 

''   100 

49  *' 

**  100 

74  *' 

**  100 

99  ** 

**  100 

25  ^* 

"  100 

50  *' 

"  100 

75  *' 

*'  100 

EXPLANATION. 


Wo  prosoiit  this  t<al>le  to  ai<l  tlio  learner  in  instantly  Boeing 
tlio  <lirt'eitMice  between  100  and  any  number  from  1  to  99.  It 
is  of  Hpecial  value  in  aiUlition  and  enbtraction,  and  all  who 
expect  to  become  rapid  Calculators  must  be  proficient  in  this 
character  of  work. 

These  tables  constitute  the  alphabet  of  numbers, 
and  render  obsolete  the  disgust ing  and  mind  weak- 
ening praeti<*e  of  counting  lingers,  birda  on  limbs, 
ducks  in  i>onds,  api)le8  on  trees,  or  rabbits  iu  the 
yard,  etc.,  Avhich  is  so  often  seen  in  primary  arith- 
metics. 
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72.  Name  the  unit  result  of  the  fpllcjw  iii;jf  iui:ii!>ci\s, 
3^124163  7  18  3 
4-^332520        2        218 


4 

5 

•  G 

7 

3 

4 

1 

4 

2 

9 

3 

4 

3 

2 

2 

9 

5 

6 

y 

5 

0 

2 

9 

8 

9 

8 

9 

8 

9 

8 

8      7 

9 

5 

6 

9 

8 

G 

G 

4 

4 

2 

2 

9      8 

7 

9 

7 

3 

8 

7 

G 

8 

5 

5 

G 

9 

4 

7 

5 

9 

3 

3 

4 

4 

7 

i) 

G 

1 

7 

7 

8 

3 

4 

5 

i 

0 

9 

8 

2 

3 

G 

5 

5 

2 

2 

3 

3 

*> 

1 

5 

7 

4 

7 

7 

9 

8 

7 

8 

o 

i 

G 

8 

9 

3 

7 

1 

8* 

4 

G 

5 

4 

9 

7 

9 

7 

4 

8 

2 

7 

7 

8 

5 

G 

8 

8 

o 

5 

8 

9 

9 

8 

9 

8 

8 

5 

G 

9 

2.  Write  all  the  combinations  of  two  figures^ 
that  make  10, 11,  12, 13, 14,  15,  IG.  17  aiul  18. 

3.  Commence  with  1  and  orally  add  thereto  2, 
and  continue  to  add  2  to  the  successively  occurring 
sums,  until  you  produce  3U  Thus  3,  5,  7>  ^7  11> 
13,  ete.  '  ' 
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4.  Coinmeijce  with  1  and  in  like  manncT  suld  3 
until  you  produce  31.     Thus  4,  7,  10, 13,  etc. 

5.  Oomnience  with  1  and  in  like  manner  a<hl  4 
until  you  produce  41. 

6.  Commence  with  1  and  in  like  manner  add  5 
until  you  produce  51. 

7.  Commence  with  1  and  in  like  manner  add  G 
until  you  produce  61. 

8.  Commence  with  1  and  in  like  manner  add  7 
until  you  produce  71. 

0.    Commence  with  1  and  in  like  nmnner  add  8 
until  you  produce  81. 

10.  Commence  with  1  and  in  like  manner  add  9 
until  you  produce  91. 

1 1.  .  Orally  add  by  2's  until  you  i>roduce  20. 

12.  

13. 
14. 
15. 
10. 
17. 
18. 
10. 
20. 

alti»ruately,  until  you  produce  100. 

21.    Commence  at  1  and  orally  a4ld  4  and  7, 
alternately,  until  you  produce  100. 

Add  by  2's,  3*8,  and  4's  alternately  from  0  to  90. 

73.    Add  the  following  problems: 
5+6+8=1  14+  7+  3=1  22+  8+  1=1 

7+4+9=1  21+  0+  2=!  12+  9+  7=f 

6+7+5=f  7+12+  0=?  4+  9+  S=1 

9+8+8=1  26+  9+12=!  20+40+  3=! 

4+7+9=1  8+23+  5=!  22+14+  4=1 

8+9+6=1  10+15+10=1  17+19+18=1 

What  is  the  sum  of  5  ai)ples  and  10  oranges! 

WTiat  is  the  amount  g(  four  O's  plus  three  O's! 


3'8 

"         30. 

•4's 

"         40. 

6'8 

"         50. 

6'8 

"         CO. 

7's 

"          70. 

8'8 

"         80. 

'< 

9'8 

"         90. 

u 

lO's 

"        100. 

nunc 

nee  at  1 

and  orally 

a«l(l  3  and   5, 
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WRIHEN  PROBLEMS  IN  ADDITION. 

7-1,     Aild  the  folluwiug  uumbersj  C37C,  5G4,  300, 
485,  and  5092. 
OPKBATION. 

4  I  Explanation. — In  all  additiou  pro- 

||  l»leiiifl,  ^ve  first  write  the  uumbers  so 

||S|  that  units  of  the  same  order  stand 

HSH3  in  the  same  column,  i.  e.  units  in  the 

037G  uuitd,  or  first  column ;  tens  in  the  tens, 

564  «r  second    column ,  hundreds   in    the 

<i()n  hnndrtMls,  or  third  column,  and  so  on 

\  .-,  tlirough  the  numbers.     We  then  begin 

*^^*-*  at  the  units,  or  first  column  and  a<ld 

501)2  the  columns    separately.     In  ,adding 

the  first  column,  we  commence  with 

c»,.,.,  -|»>  c*>(i  the  2  and  5,  and  name  only  the  suc- 

o«w  ^-?'^-^  cessive   results;  thus,  7,   16,   20,  26, 

which  is  2  tern  and  6  unUs;  the  6  we 
write  in  the  first  place,  or  coliuun  of  units,  and  place  the  2  tens 
wliirh  is  to  be  carried  to  the  column  of  tens,  directly  below 
the  6  ill  a  small  figure.  Tlien  atlding  the  2  tens  to  the  tens 
e^Iuniu,  we  say,  11,  19,  25,  32 — which  is  3  hundreds  and  2  tens; 
the  2  tens  we  write  in  the  column  of  tens,  and  place  the  3 
hundreds,  which  is  to  he  carried  to  the  hundreds  column, 
directly  under  it.  Then  adding  the  3  hundreds  to  the  hundreds 
coliium.  we  say,  7,  10,  15,  18,  which  is  1  thousand  and  8  hun^ 
dreds;  the  8  hundreds  we  write  in  the  hundreds  cohimn,  and  the 
carrying  figure,  1  thousand,  directly  under.  Then  adding  the 
1  tfwusand  to  the  fourth,  or  thousand  c<dumn,  we  say,  6,  12, 
wftich  is  1  ten  thousand  and  2  thousands,  and  this  being  the  last 
column  to  add,  we  write  the  figures  in  their  respective  colunms 
and  produce  12826  as  the  sum  of  all  the  numbers. 

\\iien  adduig,  set  the  result  in  pencil  figures,  being  careful 
to  place  the  carrying  figure  or  figures  directly  beneath  the 
nnit  figure  of  each  column  added,  as  shown  in  the  preceding 
problem. 

PROOF  OF  ADDITION. 

75.  The  best  i)roof  of  the  correctness  of  addi- 
tion is  to  be  proficient  in  yonr  work,  and  then  re-add 
the  colunms  in  the  reverse  direction, 

5 
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GENERAL  DIRECTIONS  FOR  ADDITION. 


76.  From  tlio  foregoing  elucidations,  we  derive 
the  following  general  directions  for  addition : 

1.  Write  the  numbers  so  that  units  of  the  sante 
order  stand  in  the  same  column.  See  explanation, 
page  33. 

2.  Begin  at  the  units,  or  first  column  on  the  rightj 
and  add  each  column  separately j  writing  the  unit  result 
under  the  column  added,  and  carrying  the  tens,  if  any, 
to  the  tens  column.  At  the  last  column  write  the  full 
sum  of  the  column.    See  exx)lanation,  page  33. 

3.  To  add  horizontally,  th^  numbers  are  not  writ- 
ten in  columns  of  like  orders/  and  the  result,  or  stim,  is 
written  to  the  right  of  the  numbers. 


77.  What 

is  the 

sum  of  each  of  the 

following 

•oiips  of  uuiubers  ? 

(1) 

(2) 

(3) 

(4) 

(5) 

4304 

780 

890 

777 

9040 

291 

1261 

706 

888 

1288 

643 

537 

73 

999 

9907 

98 

309 

4009 

666 

6543 

1400 

6987 

8888 

645 

2018 

78.     Add  the  following  numbers  horizontally: 

1.  248,  3930,  409,  1278,  97,   563,  9210. 

2.  325,  1468,  87,  911,  1809,  19068,  54. 

3.  72,   13615,  41848,  1905,  8,   9763. 


Digitized  by  VjOOQ  IC 


Problems  in  Addition,  35 

79»       ^dd  the  following  groui>s  of  numbers : 


<1) 

(2) 

(3) 

(4) 

(5) 

(6) 

818 

412 

582 

■  328 

809 

981 

390 

297 

678 

346" 

523 

350 

970 

318 

757 

386 

605 

269 

27G 

824 

420 

672 

848 

789 

753 

932 

731 

793 

945 

696 

843 

373. 

542 

864 

397 

136 

8G5 

676 

853 

965 

684 

169 

120 

876 

684 

448 

976 

295 

768 

444 

743 

404 

666 

468 

904: 

102 

915 

151 

217 

687 

973 

814 

686 

148 

879 

825 

114= 

331 

637 

263 

516 

951 

346 

554 

917 

295 

259 

784 

545 

161 

650 

161 

896 

122 

623 

197 

411 

461 

864 

440 

740 

490 

237 

874 

565 

450 

717 

876, 

349 

898 

150 

414 

323 

902 

489 

769 

514 

654 

234 

396 

698 

243 

446 

789 

166 

484 

228 

174 

576 

458 

365 

235 

433 

952 

489 

747 

273 

386 

949 

683 

394 

636 

729 

C24 

687 

574 

407 

241 

955 

897 

762 

956 

812 

477 

177 

477 

849 

658 

798 

681 
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(7) 

(8) 

(y) 

(10) 

(11) 

(12) 

864 

077 

595 

849 

539 

257 

363 

305 

249 

283 

377 

476 

629 

420 

463 

327 

762 

426 

145 

982 

830 

651 

235 

684 

174 

217 

221 

543 

856 

492 

144 

326 

232 

502 

950 

343 

176 

111 

151 

113 

446 

602 

767 

~  871 

387 

438 

834 

182 

644 

512 

516 

455 

540 

95j 

747 

814 

247 

328 

919 

858 

156 

376 

331 

633 

358 

989 

106 

468 

281 

624 

149 

855 

872 

189 

828 

681 

268 

954 

694 

177 

986 

491 

662 

126 

788 

'  865 

817 

888 

693 

130 

866 

264 

918 

992 

682 

664 

944 

294 

289 

202 

355 

163 

922 

896 

259 

548 

223 

764 

116 

697 

381 

365 

521 

921 

911 

814 

329 

208 

630 

615 

866 

277 

678 

662 

874 

735 

179 

476 

640 

764 

528 

393 

129 

716 

821 

287 

584 

550 

659 

802 

457 

848 

625 

888 

778 

584 

587 

255 

262 

932 
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(13) 

(14) 

(15) 

(16) 

778999 

979044 

150503 

1333182 

115224 

130406 

994544 

9979667 

904892 

898507 

830809 

7391573 

578678 

787543 

234246 

3517509 

577594 

904433 

765183 

8598074 

6G8078 

099678 

345927 

^   2513756 

609657 

978321 

654078 

3454210 

539886 

678789  . 

450432 

7656754 

664756 

564073 

345718  . 

5467856 

795568 

895437 

705;391 

6645781 

699689 

509128 

673123 

7893344 

689786 

078982 

437987 

3216675 

6S896S 

809771 

506789 

4569911 

935789 

008339 

544321 

6543344 

778890 

956234  , 

891389 

9570077 

659669 

195842 

219720 

1539902 

363769 

957454 

625221 

6662234 

351994 

673307 

431348 

4235504 

17.  .Add  6,  8,  0,  7,  G,  8,  5,  4,  9,  4, 8,  7,  6,  9, 14, 19, 
18,  27,  38,  47,  59,  05,  74^  83,  92.  Ans.  632. 

18.  Add  528,  791,  14389,  888,  91361,  587,  301, 
7004,  52800,  7106,  42881.  Aiis.  218,636. 

19.  Add  476010,  51873,  98,  48932, 3581427, 67843, 
21050,'  3672.  Ans.  4,250,905. 

20.  Add  63, 94,  85,  74,  63,  52,  41,  39,  48,  57,  66, 
75,  84,  93,  27, 18,  60,  80, 19,  SS,  99,  77,  (idy  55,  44,  33, 
22, 11,  98,  97,  96,  Sii,  76,  65,  54,  43.         Ans.  2248. 

21.  Add  seven  million  fonr  thousand  ninety-six, 
and  three  liundred  eighty-seven  thousand  five  hun- 
dred sixty-two.  Ans.  7391658. 

22.  Find  the  sum  of  4888765,  92238,  1600084, 
8888888,  99999999999,  4100000808707  and  222222333- 
333444444.  Ans.  222226533349723125, 
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23.  Find  the  sum  of  909999999,  88888888, 
7777  777,' 606660,  55555,  4444,  333,  22, 1,  and  sixty- 
tliree  million.  Ans.ai60393685. 

24.  Add  789,  679, 987, 140018, 191070, 871230432, 
49706, 40000,  80000000,  and  eleven  hundred  eleven. 

Ans.  951654792. 

25.  Add  five  hundred  thousand  nine  hundred 
thirty  nine,  and  eleven  thousand  eleven  hundred 
eleven.  Ans.  613050. 


ADDITION  OF  DOLLIRS  AND  CENTS. 


80.  Dollar  and  Cent  Sims.— The  dollar  sign  is 
$,  and  the  cent  sign  is  /.  When  the  dollar  sign  is 
plaeeil  before  numbers,  they  are  read  as  dollars. 
Thus  $45  is  read  45  dollars.  When  the  cent  sign  is 
placed  after  niunbers,  they  are  read  as  cent^.  Thus 
14/  is  reml  14  cents.  When  dollars  and  cents  are 
written  together,  the  cents  are  separated  firom  the 
dollars  by  a  jioint  ( . ),  and  the  sign  of  cents  is 
omitted.  Thus  $16.45  is  read  16  dollars  and  45 
cents. 

Since  there  are  100  cents  in  1  dollar,  cents  always 
occupy  two  places  and  only  two,  in  connection  with 
dollars.  When  the  niunber  of  cents  is  less  than  10, 
a  naught  must  be  used  to  fill  the  tetis  column,  or  the 
first  place  at  the  right  of  the  point.  Thus  8  dollars 
and  5  cents  are  written  $8;05. 

When  cents  only  are  wiitten,  they  are  expressed, 
as  follows:  25  cents,  or  2o^j  or  $.25. 

When  writing  numbers  representing  dollars  and 
cents  for  the  i>urpose  of  addition,  they  must  be  set 
so  that  dollars  will  be  under  dollars,  and  cents 
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under  cents,  in  the  regrnlar  order  of  units,  tens,  hun- 
dreds, et45.,  and  the  j^oints  ( . )  th.at  sei>arate  dollars 
and  cents  must  be  in  a  vertical  line. 

The  dollar  si;^  (S)  and  the  point  ( . )  should  never 
be  omitted  when  ^Titing  dollars  and  cents,  except 
when  Tvriting  in  books,  or  on  paper  which  contains 
dollar  and  cent  columns. 

81.  Tlie  United  States  Monetary  units  are  as 
follows: 

/  10  mills  (m.)  =  1  cent,  /. 

10  cents         =  1  dime,  d. 
10  dimes        =  1  dollar,  $. 
10  dollars       =  1  eagle,  E. 


PROBLEMS. 


(1)             (2)  (3)  (4)  (5) 

82.      Add  $14.50  $34.10  $75.  $     .88  $180.40 

8.            9.08  4.45  11.  48.08 

4.25      14.83  C7.0()  5  13  91.16 

12.15        8.  .35  7.02  7.05 


$38.90  $00.07  $140.80  $24.03  $320.()9 

(G)  (7)  (8)            (9)  (10) 

Add  $321.      $521.10$  9.45  $  431.  $194.15 

040.80  8:^.25  80.           124.  8.05 

9.13  19.30  17.           381.  73.75 

75.20  8.  .05       509.  6.13 

100.05  4.07  0.10       827.  .95 


$1 140. 1 8  $035.78  $  1 13.20  $2332.      $2S3.03 
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11.  Add  $8.12,  $9,  $.50,  $3.10,  $37.05,  $.75,  and 
$12.12.  Aus.  $70.94. 

12.  A(1<1$13.10,  $17,  $5,  4S<^,  75/,  $11,  $24.14^ 
$3.  '  Alls.  $104.47. 

13.  Add  $108,  $07.10,  $84.12,  $.75,  $8,  $6.40^ 
25/,  $18.  Alls.  $322;G8. 

14.'  Add  $5^0.10,  $071.23,  $794.08,  $88,  $45/, 
6/,  $3.10.  Aus.  $2137.91. 

15.  Add  $999.90,  $888.88,  $777.77.  $606.66, 
$555.55,  $444.44,  $333.33,  $222.22,  $111.11,  and  1/. 

Aus.  $4999.96. 

16.  Add  $987.65,  $876.54,  $765.43,  $654.32, 
$543.21,  $123.45,  $234.;'>0,  $345.67,  $456.78,  $567.89, 
$678.90,  and  $789.  Ails.  $7'  JJ3.40. 

17.  Pritcliett  bought  a  hat  for  $2,  a  coat  for 
$9.50,  a  pair  of  shoes  for  $2.75,  a  pair  of  pauts  for 
$4,  a  vest  for  $1.75,  and  ha^l  $4 1.05  left.  IIow  much 
money  had  he  at  flrstf  Aus.  $61.05. 

18.  Miss  Smith  paid  for  a  broom  35*^,  for  soap 
$1.60,  for  starch  75/,  for  matches  5^,  for  salt  15^, 
for  8Uj?ar  $1.50,  for  rice  $2,  for  butter  80^,  Graham 
flour  $  1 .25,  and  for  a  Hyjncnic  cook  book  $  1 .  What 
was  the  sum  i>aid  for  all  f  Aus.  $9.45. 

19.  Baltar  paid  for  a  readier  $1.35,  for  an 
arithmetic  $1.50,  for  a  history  $2,  for  a  set  of  draw- 
ing instruments  $3.70,  for  papt^r  $.60,  for  pens  $.15. 
for  ink  $.05,  for  a  pair  of  Indian  clubs  $3.50,  and 
for  the  Boy's  Own  Book  $1.     What  did  all  costt 

Ans.  $13.85. 

20.  Hornor  paid  $1.75  for  Chesterfield's  letters; 
$1.80forOutter's  Anatomy,  Physiology,  and  Hygiene; 
$1.75  for  Comb's  Constitution  of  Man;  $1.25  for 
How  to  Eead  Character  by  Wells;  $1.50  for  Nord- 
hoff's  Politics  for  Young  Americans;  $1.75  for  Phy- 
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sicxil  T*erfection  by  Jcic:]aes;  $4  for  Plutarch's 
Lives^;  $8  for  Sliaksptnire's  Works;  $2  for  the  Lite - 
riiry  Iveatler;  $(>  for  (Jarey\s  8odal  Science;  $5  for 
Parjw>tr8  Laws  of  iiusiiiess;  §5  for  Soiile's  Philoso- 
pUie  Work  oil  Coniinercial  and  Exchange  ,Caleula- 
tioiiH  ;  and  $1  for  Cushin^'s  iVranual.  How  much 
di<l  lie  pay  for  alH  Ans.  $40.80. 

21.      If  you  should  trawl  by  rail  100  miles,  by 
stea^mer  214,  and  walk  s,  how  far  would  vou  travelt 

Aus.  382. 

2*2.  A  planter  raises  9842  pounds  of  sn^ar,  2351 
pounds  of  cotton,  1827  jiounds  of  rice,  3840  bushels 
ot*  corn,  325  bushels  of  sweet  ])otiitoes,  and  194 
I>tt8hel8  of  beiuis.  How  many  2>«unds  and  how 
many  bushels  does  he  raise  in  all? 

Aus.  14020  pounds,  4359  bushels. 

23.  Conrad  loaned  to  Purcell,  $9;  to  Gresham, 
^.50;  to  lluiuia,  75/;  to  Mitchell,  85/;  to  Sweeney, 
5<*;  to  liothic,  $1;  to  Keen,  2r>^',  to  Abbott,  75/; 
to  Prophet,  50/.    What  sum  did  he  loan  to  all? 

Ans.  $10.G5. 
2L  Keen  has  $143.05;  Comet,  $91;  McCoard, 
$18.30;  Bush,  90/:  Xevers,  25/;  Fischer,  $5.05; 
Beck,  $0;  Meyers,  $6;  Levy,  $7;  Brown,  $7;  Bice, 
$4o;  Shotwrell,  $27;  Wise,  $6.80;  Molfett,  $5.50; 
LiniUey,  $88.70.    How  much  have  all? 

Ans.  $400.55. 

25.  A  merchant  bou^rht  four  adjacent  lots  of 
ground  for  $0850.  He  built,  thereon,  a  house  which 
co«t $11875,  Paid  for  fiMK5es,  $912;  for  lia^«»inj^, 
*1819..55;  for  furniture,  $3481.12.  How  much  did 
the  whole  cost?  Ans.  $24937.07. 

26.  If  you  pay  $175  for  a  horse,  $450  for  a  car- 
riafje,  $75  for  a  set  of  harness,  ^'AS  for  a  saddle  and 
bridle,  and  $0.50  for  a  whip,  what  will  the  whole 
cost?  Ans.  $744.50. 
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27.  A  planter  lias  54  cows,  321  sheep,  174  mules, 

23  horses,  42  oxen,  43  calves,  7  colts.  How  much 
live  stock  has  he  altogether?  Aiis.  G64. 

28.  A  merchant  bought  at  one  time  250  barrels 
flour  for  $lo(>0;  at  another,  345  barrels  for  $2415; 
and  at  another,  200  barrels  for  $1625.  How  many 
barrels  did  he  buy  and  what  wsis  tlie  total  cost  I 

Ans.  795  Bbls., 
$5540  Cost. 

29.  The  weight  of  ten  bales  of  cotton  is  as  follows: 
481,  503,398,402,470,  479,  401,  397,  463,  and  611 
l>ounds.    What  is  the  total  weight?       Ans.  4565. 

30.  Bought  at  one  time  43  yards  of  calico  and 
32  yards  of  silk ;  at  another,  104  yards  of  calico  and 

24  yards  of  silk ;  at  anotlier,  96  yartls  of  calico  and 
48  yards  of  silk.  How  many  yards  of  each  kind 
did  I  buy?  Ans.  Calico,  243;  Silk,  104. 

31.  Paid  $425  for  a  lot  of  sugar,  $120  for  rice, 
and  $75  Ibrpotatoe^;  Sold  the  sugar  at  a  profit  of 
$41,  and  the  ric^  and  i)otatoes  at  cost.  What  did 
I  get  for  the  whole  ?  ^  Ans.  $661. 

32.  From  New  Orleans  to  the  Rigolets  is  31 
miles;  heace  to  Montgomery,  18;  hence  to  Bay  St. 
Louis,  3 ;  hence  to  Pass  Christian,  C;  hence  to  Mis- 
sissippi City,  13;  hencetoBiloxijO;  hence-to  Ocean 
Springs,  4;  nene^  to  East  Pascagoula,  16;  hence  to 
St.  Elmo,  21;  hence  to  Mobile,  20.  How  many 
miles  to  Mobile?  Ans.  141. 

33.  From  New  Orleans  to  Kenner  is  10  miles; 
hence  to  Manchac,  27;  hence  to  Ponchatoida,  11; 
iience  to  Hammond,  4;  hence  to  Amite,  16;  hence 
to  Tangix)ahoa,  10;  hence  to  Osyka,  10;  hence  to 
Magnolia,  10;  hence  to  McCoinb  City,  7;  hence  to 
Summit,  3;  hence  to  Bogne  Chitto,  10;  hence  to 
Brookhaven,  10;  hence  to  Beauregard,  11 ;  hence  to 
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Crystal  Springs,  10;  hence  to  Terry,  9  5  hence  to 
Jackson,  15;  hence  to  Matlison,  13;  hence  to  Can- 
touy  11.    llow  many  miles  is  it  to  Canton! 

Ans.  206. 

34.  A  yonng  man  paid  $125  for  a  year's  tuition 
at  college,  $22.50  for  books,  lost  $40,  and  has  $378.35 
ou  hand*    How  much  had  he  at  hrstt 

Ans.  $565.85. 

35.  A  boy  gave  Jane  6  oranges,  Kate  4,  John  3, 
he  ate  2,  and  had  5  remaining.  How  many  had  he 
at  first!  Ans.  20. 

36.  Louisiana  contains  41255  square  miles;  Mis- 
sissippi, 47156;  Texas,  237504;  Arkansas,  62198; 
Tennessee,  45600;  Kentucky,  37680;  Alabama, 
50722  J  Georgia,  62000;  South  Carolina,  29385; 
North  Carolina,  60704;  Missouri,  67380;  Virginia, 
61352;  Maryland,  11124;  Florida^  59268;  Calitbruia, 
188982.  How  many  square  miles  in  the  fifteen 
states!  Ans.  1032319. 

37.  The  population  of  London  is  3832441 ;  Paris, 
1988806;  St.  Petersburg,  667963:  Eio  Janeiro, 
274972;  Constantinople,  600000;  Vienna,  726105; 
Berlin,  1122385;  Lisbon,  203681:  Tokio,  or  Jeddo, 
694283;  Bombay,  644405;  Madrid,  397690;  Glasgow, 
635289;  Dublin,  249486;  Amsterdam,  308948;  Bms  • 
sels,  391393;  Stockholm,  169429;  Coi>euhageii, 
273727;  Cairo,  (Egypt),  327462;  Tunis,  125000; 
I^aples,  450804;  Liveriwol,  652425;  Eome,  303,%$; 
City  of  Mexico,  236500;  Barcelona,  249106.  What 
is  the  i>opulation  of  allf  Ans.  15245683.    ^ 

38.  The  length  of  the  Mississippi  Eiver  is  4200 
miles;  of  the  Nile,  4000;  Amazon,  3750;  Yenisei, 
3400;  Obi,  3000;  Yang- tse-Kiaug, 3320;  Niger,  3000; 
Lena,  2700;  Amoor,  2650;  Volga.  2000;  Ganges, 
1600;  Brahmapootra,  2300;  La  Plata,  2300:  Mac- 
kenzie, 2300;   St.  Lawreuce,  2000;  Sa8kat<4ewan, 
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1900  J  Orinoco,  1550;  Columbia,  1020:  Colorado, 
600;  Yukon,  1600;  Bed  Kiver,  1500,  What  is  the 
combiuedaength  of  allt  Aus.  50690. 

39.  Lake  Superior  is  400  miles  in  length ;  Lake 
Michigan,  320;  Lake  Huron,  240;  Lake  Erie,  240; 
Lake  Ontario,  180;  Lake  Biiikal,  375;  Lake  Pont- 
chartrain,  40.    What  is  the  combined  length  of  allf 

Ans.  1795. 

40.  Mount  Everest  of  the  Himalaya  cTiaiu  in 
Asia,  and  the  highest  point  on  the  globe,  is  20062 
feet  high;  Mt.  St.  Elias,  the  highest  mountain  in 
North  America,  is  17900  feet;  Mt.  lUampu,  the  high- 
est mountain  in  South  America,  is  24812  feet;  Mt. 
Blanc,  the  highest  mounttiin  in  Europe,  is  15780  feet; 
Mt.  Kilima  Njaro,  the  highest  mouutiiin  in  Africa, 
is  20065  feet;  Mt.  Kosciusko,  the  highest  mountain 
in  Australia,  is  7176  feet.  What  is  the  combined 
height  of  allf  Ans.  114795  feet. 

41.  By  the  census  of  1880,  the  popnlation  of 
New  York  was  1206577;  Philadelphia,  847170; 
Brooklyn,  566689;  St.  Louis,  350518;  Chicago, 
503185;  Baltimore,  332313;  Boston,  369832;  Cin- 
cinnati, 255809;  New  Orleans,'  216090;  San  Fran- 
cisco, 233959;  Bufialo,  149500;  Washington,  147293; 
N^ewark,  136508;  Louisv ille,  123758;  Mobile,  48602; 
Galveston,  24126;  Memphis,  78433.  What  is  the 
population  of  all  combined!  Ans.  6590362. 

42.  The  standing  army  of  the  TTiiited  States  is 
32000;  of  Great  Britain  and  Ireland,  192000;  of 
France,  454000;  of  the  German  Empire,  402000;  of 
Russia,  766000;  of  Spain,  284000:  of  Switzerland, 
201000;  of  Itidy.  205000:  of  Brazil,  25000:  of  Mex- 
ico, 21000:  of  Turkish  Empire,  93000;  of  Sweden, 
150000;  of  Holland,  62000;  of  Portugal,  33000;  of 
Belgium,  40000.    How  many  men  in  all! 

Ans.  2960000. 
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43.  Homer  wavS  bora  733  years  before  the  Chris- 
tian Era.  How  many  years  from  the  birth  of  Homer 
to  the  year  1886.  Aus.2619. 

44.  The  Mayor  of  the  City  of  New  Orleans 
receives  a  yearly  salary  of  $3500;  the  Treasurer, 
83500;  the  Commissioner  of  Public  Works,  $3500; 
the  Comptroller,  $3500;  the  Commissiouer  of  Police 
and  of  Public  Buildings,  $3000;  the  City  Attorney, 
$:55(M);  the  City  Surveyor,  $2500;  the  City  Superin- 
tendent of  Public  Schools,  $3000;  the  City  Superin- 
tendent of  Fire  Alarm  Telegraph,  $1800.  Wliat  is 
the  salary  of  all  these  officers!        -   Ans.  $27800. 

45.  The  Governor  of  Louisiana  receives  a  salary 
of  $4000  i)er  annuui ;  the  Lieutenant  Governor,  $8 
l>er  day  during  the  CO  days'  session  of  the  Legisla- 
ture; the  Secretary  of  Stat^  receives  $1800  i>er 
annum;  the  Auditor  of  Accoimts,  $25(K);  the  State 
Treasurer,  $2000:  the  Attorney  General,  $3000;  the 
five  Justices  of  tne  Supreme  Court,  $5000  each  ;  the 
two  Judges  of  Criminal  Court  in  N.  O.,  $4000  each; 
the  two  Jiulge^  of  the  Court  of  Appeate  in  N.  O., 
$4000  each;  the  five  Judges  of  the  Civil  District 
Court,  Parish  of  Orleans,  $4000  each;  the  State 
Sni>erinteudent  of,Education,  $2000.  Wliat  is  the 
Si^lary  of  all  these  officers,  including  the  per  diem  of 
the  Lieutenant  Governor!  Ans.  $70780. 

40.  From  August  31st,  1875,  to  Sept.  1st,  1876, 
the  production  of  Sugar  in  Louisiana  was  as  follows : 

Parish  of  Livingston,  4  hogsheads;  St.  Tammany, 
IG;  East  Feliciana,  37;  Lafayette,  187;  West  Feli- 
ciana, 339;  Vermillion,  609;  Avoyelles,  1582;  St. 
Lan(b:s%1768;  St  [Martin,  1884;  Orleans,  1041;  St 
Bernard,  2097;  East  Baton  Kouge,  2544;  Rapides, 
2453;  Pointe  Coui>ee,  2762;  Iberia,  3632;  Jefferson, 
3671;  West  Baton  Rouge,  4155;  St  Charles,  5808; 
8t  John,  8335;  Plaquemines,  9068;  Iberville,  9814; 
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Lafourche,  11302;  Terrebonne,  10888;  St  James, 
13437;  Ascension,  14207;  St.  Mary,  14^318;  Assump- 
tion, 14712.  How  many  hogsheads  were  i)roduced 
during  the  year  I  Ans.  140730. 

47.  From  New  Orleans  to  CarroUt-on  is  7  miles; 
hence  to  Donaldsonville,  71 ;  hence  to  Plaquemines, 
32;  hence  to  Baton  Kouge,  20;  hence  to  Port  Hud- 
son, 23;  hence  to  Bayou  Sara,  12;  hence  to  mouth 
of  Red  River,  40;  hence  to  Katchez,  72;  hence  to 
Rodney,  45;   hence  to  Grand  Gulf,  18;   hence  to 
Vicksliiu^g,  61;  hence  to  the  Louisiana  Line,  97 
hence  to  Helena,  230;   hence  to  Columbus,  329 
hence  to  Cairo,  20;  lience  to  Cai>e  Girardeau,  50 
hence  to  St  Louis,  151.    How  many  miles  to  St. 
Louis  by  river  f  Ans.  1278  miles. 

48.  From  Kew  Orleans  to  the  mouth  of  Red 
River  is  210 miles;  hence  to  Black  River,  40;  hence 
to  Alexandria,  110;  hence  to  (rrand  Ecore,  120; 
hence  to  Grand  Bayou,  95;  hence  to  New  Hope,  60; 
hence  to  Waterloo,  30;  hence  to  Shrevei>ort,  35. 
How  many  miles  to  Shreveport  by  river f 

*  Ans.  700  miles. 

49.  Tlie  Cotton  Crop  of  the  Southern  States  from 
1880,  to  Sept.  1,  1885,  was  as  follows: 

1880-'81,  6605750   bales,    of  which 

New  Orleans  received. , .  .1606184  bales. 
1881-'82,   5456048   bales,    of  which 

Kew  Orleans  received. . .  .1190711  bales. 
1882-'8;3,   6949756    bales,   of  which 

Kew  Orleans  received. . .  .1(590709  bales. 
1883-'84,  6713200   bales,  of  which 

New  Orleans  received. . .  .1529188  bales. 
1884-\S5,   6655900  bales,  of  which 

New  Orleans  received 1521755  bales. 

How  many  bales  were  produced  in  the  live  years, 
and  how  many  of  them  did  New  Orleans  receive! 
Ans.  30380054  bales. — ^N.  O.  received  7538547  bales. 
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^  50.  From  New  Orleans  to  MacDonougliville  is  1 
mile ;  hence  to  Algiers,  1 ;  hence  to  Old  Spanish  Fort 
St.  lieon,  16;  hence  to  Poverty  Point,  18;  hence  to 
l^oiiit  Celeste,  7 ;  heuce  to  Poiute-a-la-lJaclie,  3 ;  hence 
to  Sixty  Mile  Point,  15;  hence  to  Qiianintine,  9; 
lience  to  BohNTir  Point,  3;  hence  to  Forts  St  Philip 
audJa<^kson,  2;  henc^  to  The  Jnmp,  10;  hence  to 
Head  of  Passes,  11;  hence  to  Pilot  Town,  10;  hence 
to  Port  Eads,  1,  How  many  miles  from  New  Orleans 
to  Port  Eads  f  Ans.  107  miles. 

51.  From  New  Orleans  to  Algiers  Depot  is  1 
mile;  heuce  to  GretDa,  3;  hence  to  Jeti'crsoii,  9; 
hence  to  St.  Charles,  6;  hence  to  Boutte,  G;  heuce 
to  Bayou  des  Alemedes,  8;  heuce  to  Kaceland,  8; 
hence  to  Ewiug's,  0;  heuce  to  Lafourche,  0;  hence 
to  Tenx'lwuue,  3;  hence  to  Clnicahoula,  6;  heuce  to 
Tigerville,  o;  hence  to  L'Ourse,  4;  heuce  to  Bayou 
Bceuf,  3;  hence  to  Kiuuos,  3 ;  heuce  to  JVIorgau  City, 
4;  hence  to  Galveston,  240.  Ilow  many  miles  to 
Galveston?  Ans.  321  miles. 

52.  Twenty -four  peac^hes  were  eateu;  5  being 
spoiled  were  thrown  away;  and  32  reuiaiued  in  the 
basket.    How  mauy  were  there  at  first  i    Ans.  Gl. 

2G  years  of  age  when  he  was 
will  he  be  when  he  has  been 
Ans.  40  years. 

Lii  graduated  from  college  when 
age.  He  married  G  yciirs  after- 
j  aft<?rwards  he  was  presented 
will  be  his  age  when  the  son  is 
Aus.  51  years. 

$G.50  for  a  dress,  $8  for  a  shawl, 
ud  $3.75  for  a  pair  of  shoes, 
cost  f  Aus,  22.25, 
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56.  A  boy  sold  his  pony  for  $45,  and  lost  $15  by 
the  sale.     What  did  the  pony  cost  him f  Ans.  $60. 

57.  A  merehaut  paid  for  a  lot  of  goods  $580:  he 
sold  them  and  gained  $190.  How  much  did  he 
receive  for  them!  Ans.  $770. 

58.  Henry  is  16  j'ears  old,  James  is  3  years  older, 
and  William  is  2  years  older  than  James.  How  old 
are  James  and  William ! 

Ans.  James  19,  William  21. 
/  59.  The  internal  framework  of  the  human  body 
consists  of  bones,  which  united  by  strong  ligaments, 
constitute  the  skeleton.  In  the  skull  are  8  bone^; 
in  the  face,  14;  in  eiich  ear,  3;  in  the  tongue,  1;  in 
the  trunk  and  spinal  column  and  pelvis,  55;  in  eiich 
shouhler,  2;  in  each  arm,  3;  in  each  wrist,  8;  in  the 
palm  of  each  hand,  5;  in  each  thumb,  2;  in  each 
linger,  3;  in  eiich  leg,  4;  in  each  ankle,  7;  in  each 
foot  5;  in  each  great  toe,  2;'iu  each  of  the  other 
toes,  3;  and  there  are  32  teeth.  How  many  bones 
in  the  whole  body!  Ans.  240. 

60.  How  many  jmpils  in  a  school  in  which  there 
are  6  grades,  the  first  containing  63;  the  second,  58; 
the  third,  27;  the  fourth,  49;  the  fifth,  35;  the 
sixth,  24  f  Ans.  256. 

61.  Bothick  has  $420;  Coimul  1ms  $130  more 
than  Bothick;  and  Proi)het  has  as  much  as  Bothick 
and  Com^ad  together.    What  simi  have  all  three! 

Ans.  $1040. 

OPERATION  INDICATED. 
Bothick  has    $420  $420  Bothick. 

$130  $550  OouKul. 

$970  Prophet 


Connul  has     $550 

$420  $1940  Ans, 


Prophet  has  $970 
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02.  Keeu,  Soul^,  and  Abbott  form  a  copartner- 
ship. Keen  invests  $3400 ;  Soul^,  $4000 ;  and  Abbott 
$500  more  than  both  Keen  and  Soul6.  What  is  the 
cai>ital  of  the  firm!  Ans.  $15300. 

OPERATION  INDICATED. 

Keen  invests  $3400  $3400  Keen. 

Soule        "        $4000  $4000Soule. 


Keen  &  Soule  invest  $7400 


$7900  Abbott 


500  $15300  Ans. 


Abbott  invests  $7900 

63.  A  father  gave  his  son  seven  thousand  eight 
hnuilre<l  dollars j  his  daughter,  nineteen  hundred 
auil  Hfty  dollars;  and  his  wife,  three  thmisand  live 
hnndreil  more  than  he  gave  to  both  tLe  son  and  the 
daughter.    What  sum  did  he  give  away  ? 

Ans.  $23000. 


.^M^JiL 


^^^ 
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SYNOPSIS  FOR  REVIEW. 


Define  the  followiug  words  and  phrases: 

40.  Signs  and  Symbols.  What  are  they  used 
for!  47.  Sign  of  Addition.  48.  Of  Subtraction. 
49.  Of  Multiplication.  50.  Of  Division.  52.  The 
Parenthesis  and  Vinculnm.  53.  The  Period.  54. 
The  Ratio  Sign.  b^.  Sign  of  Proportion.  b(S.  The 
Sign  of  Involution.  57.  The  Radical  Sign.  58. 
Sign  of  Deduction.  50.  The  Interrogation.  60. 
The  Sign  for  First^  Second^  etc.  61.  Sign  of  the 
Comma.  62.  'S),  %,  1%  $,  /,  %,  Amt.,  lb.,  bbl., 
doz.,  do.,  yd.,  ps.,  Go.,  Dr.,  Or.,  gal.,  O.  K.  63.  Addi- 
tion. 64.  Sum,  or  Amount,  ^o.  Sign  of  Addition. 
66.  Sign  of  Equality.  67.  Numerical  Equation. 
68.  Principle  of  Addition.  69.  The  Alphabet  of 
Xumbers.  75.  Proof  of  Addition.  80.  To  add 
Dollars  and  Cents. 
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UBTRACTION, 


83«  Subtraction  is  tLe  process  of  finding  the 
difference  between  two  numbers  of  the  same  kind. 

84.  The  result  obtained  by  subtraetion  is  called 
the  Difference,  or  Remainder. 

85.  The  greater  number  is  called  the  Minnend, 
which  means  a  number  to  be  decreased. 

86.  The  lesser  number  is  called  the  Subtrahend, 
which  means  the  number  to  be  subtracted. 

87.  The  sign  Of  subtraction  is  a  horizontal 
line,  — .    It  is  read  minus  and  means  less. 

When  this  sign  is  placed  between  two  numbers, 
it  indicates  that  the  number  after  it  is  to  be  sub- 
tracted from  the  number  before  it.  Thus  8  —  3  is 
read  8  minus  3=5,  or  8  less  3=5. 

88.  The  Principle  governing  all  problems  in 
subtraction  is,  that  like  numbers  and  units  of  the 
same  order  only,  can  be  subtracted,  the  one  from 
the  other. 

89.  To  PrOTO  the  operation  of  subtraction,  add 
the  remainder  to  the  subtrahend :  if  the  sum  is 
equal  to  the  minuend,  the  work  is  correct.  • 

90.  Subtraction  is  the  reverse  of  addition,  and 
by  it  we  find  what  number  added  to  the  lesser  of 
two  numbers  will  produce  the  greater, 
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91.  SUBTRACTION  TABLE. 


2—2=0 

3—3=0 

4—4=0 

5—5=0 

3—2=1 

4—3=1 

5—4=1 

0—5=1 

4—2=2 

5—3=2 

6—4=2 

7—5=2 

6—2=3 

6—3=3 

7—4=3 

8—5=3 

6—2=4 

7—3=4 

8—4=4 

9—5=4 

7—2=5 

8—3=5 

9—4=5 

10—5=5 

8— 2=« 

9—3=6 

10—4=6 

11—5=6 

9—2=7 

10—3=7 

11—4=7 

12—5=7 

10     2=8 

11—3=8 

12—4=8 

13—5=8 

11—2=9 

12— ,3=9 

13—4-9 

14—5—9 

6—0=0 

7—7=0 

8—8=0 

9—9=0 

7—6=1 

8—7=1 

9—8=1 

10—9=1 

8—6=2 

9—7=2 

10—8=2 

11—9=2 

9—6=3 

10—7=3 

11—8=3 

12—9=3 

10-0=4 

11—7=4 

12—8=4 

13—9=4 

11—6=5 

12—7=5 

13—8=5 

14—9=5 

12—6=6 

i;j_7=6 

14—8=6 

15—9=6 

1.}— 0=7 

14—7=7 

15—8^7 

16—9=7 

14—6=8 

l.>— 7=8 

16—8=8 

17—9=8 

15—6=9 

16—7=9 

17—8=9 

18—9=9 

92.  ORAL  EXERCISES. 

1.  Commence  .at  50  aiid  orally  count  to  0  by  con- 
tinually subtracting  1,  thus:  49,  48,  47,  46,  45,  etc. 

2.  Commence  at  50  and  orally  count  to  0  by  con- 
tinually subtracting  2,  tliusi  48,  40,  44,  42,  etc. 

3.  Commence  at  51  and  orally  count  to  0  by  suc- 
cessively subtracting  3,  thus:  47,44,  41,  38,  etc. 

4.  In  like  manner,  commence  at  50  and  subtract 
respectively  4,  5,  0,  7,  8,  9, 10  until  you  produce  1, 
thus:  46,41,35,28,  etc. 

5.  Commence  at  50  and  subtract  alternately  2 
and  5  until  you  produce  1,  thus:  48,  43,  41,  36,  etc. 

6.  Commence  at  50  and  subtract  alternately  8 
and  3  until  you  produce  6,  thus:  42,  39,  31^  etc. 
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53 


7.  CO— 2+12+G— 2— 2— 3+5— 8+11— G+9— 
3  equjil  f 

8.  75+5— 20— 20— 5+8+7— 9+G— 5+4— 3+ 
2 — 45=! 

93.  To  subtract  one  number  from  another y  ichen 
^^y  fifru^e  of  the  subtrahend  is  less  than  the  corres- 
potMting  figure  of  the  minuend. 

1.    From  807  subtract  641. 

OPERATION. 

807  _  641 


Explanation. — First  writ©  tbo 
iniiiil>er8  with  the  lesser  under  or  orcr  the 
^reuti'F,  so  that  nnits  of  the  same  or- 
der stand  in  the  same  column.  Then 
commence  with  the  units  fi^jure  and 
unhtnu't  each  order  separately;  thus  1  from  7  leaves  6;  4  from 
9  If'uvfs  5;  6  fnim  8  leaves  2.  By  this  work  we  obtain  the 
ditt'ereuce,  or  remainder,  256. 


641  ^^  807 


^:s       256 


Subtract  tlio  following: 
278        843,       384        078        425 
409         521        762        655        679 


9876 
3456 


34.  Demonstration — to  prove  tluit  the  differ- 
ence betweeu  two  numbers  is  the  siime  as  the  differ- 
ence between  the  two  numbers  when  equally 
increased. 


6 
4 


6+3=0 
4+3=7 


Ditference 
2  is  the  same. 


OPERATIONS. 
5  5+2=7 


Uiflferenca 
3  is  the  same, 


2+2=4 
3 


23 
11 


23+10=33 
11+10=21 


Difference  ~ 
12  is  the  same.  12 


ExpT~\XATTOx. — Here  we  see  that  the  difference  hetween  6 
and  4  is  2,  and  that  the  difference  hetween  6  and  4  equally 
increased  hy  3,  is  also  2.  The  operations  with  5  and  2,  and  23 
and  11  show  similar  results.  Hence  the  law  that  the  difference 
hetween  two  numbers  is  the  same  as  the  difference  hetween  the  two  nun\^ 
6crf  vhen  equcdly  increased. 
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The  application  of  this  numerical  lavr  is  shown  in 
the  following  problem,and  it  governs  all  operations 
in  subtraction,  where  the  subtrahend  figure  of  any 
order  exceeds  the  minuend  figure  of  the  same  order. 

95.  To  subtract  otw  number  from  anotlier^  when 
any  figure  oftJie  subtrahend  is  greater  than  the  corres- 
ponding figure  of  the  minuends 

1.    From  4173  subtract  234G. 

FIRST  OPERATION. 

Minuend        4173  Subtrahend     2346 

Subtrahend  2346        ^^        Minuend  4173 


Difference     1827  1827 

Brplanation. — Having  written  the  nnmliors  with  the 
lesser  under  or  over  the  greater,  so  that  nnits  of  the  same 
order  stand  in  the  same  column,  vre  commence  at  the  right 
hand  to  jierform  the  operation. 

We  first  observe  that  6  units  cannot  be  taken  from  3  units. 
We  therefore,  according  to  the  foregoing  numerical  law,  men- 
tally increase  the  3  uniis  by  10  units  makmg  13  units;  from  this 
we  subtract  the  6  units  and  set  the  remainder,  7  nnits,  in  the 
line  of  difference.  Then,  as  we  added  10  uniis  to  the  minuend, 
we  now,  to  compensate  therefor,  mentally  add  1  fe/i,  the 
equivalent  of  10  units,  to  the  tens  figure  of  the  subtrahend, 
and  say  5  from  7  leaves  2,  which  we  write  in  the  line  of  dif- 
ference. 

We  next  obser\'e  that  3  hundreds  cannot  be  taken  from  1 
hundred;  and,  therefore,  for  reasons  above  giveu,  we  mentally 
add  10  hundreds  to  the  1  hundred  making  11  hundrcdSf  and  then 
say  3  from  11  leaves  8.  Then  having  added  10  hundreds  to  the 
hundreds  figure  of  the  minuend,  we  now  mentally  add  1  thous- 
and,  the  equivalent  of  the  10  hundreds^  to  the  thousands  figure 
of  the  subtrahend  and  say  3  from  4  leaver  1 .  This  completes 
the  operation  and  gives  1827  as  the  difference  between  the 
two  numbers. 

The  foregoing  is  the  only  rational  and  true  method 
of  subtraction,  and  it  should  be  universally  sub- 
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stitiiteil  for  the  absurd  and  unmathematical  "  bor- 
rowing^^ method,  which  is  giveu  by  nearly  all  the 
authors  of  arithmetics  now  before  the  public. 

SECOND   OPERATION. 

4173  2346         Explanation.— VTe  will  here   per- 

2346        ^^        4173     form   the    operation    by    addition, 

which  is  a  simplerand  bettermethod 

than  the   preceding,  and   consists 

1827  1827     simp the  subtrahend 

sncli  a  DTimber  as  will  make  it  minneud.    Thus 

coinmencing  with  the  unit  figu  ihen«l,  or  smaller 

niiiulM^r,  we  say,  6  and  7  make  the  7  in  the  units 

place  of  the  difference ;  then  c  ay  5  and  2  make 

7,  and  write  the  2  in  the  tens  c  difference ;  then 

we  say  3  and  8  make  11,  and  write  the  8  in  the  third  column, 
oT  hundreds  Yii]iice  of  the  difference;  then  carrying  1,  we  say 
3  and  one  make  4,  and  write  the  one  in  the/ourih  place  of  the 
ditference.    This  completes  the  operation. 

2.  From  73245  subtract  1228. 
FIRST  OPERATION. 

73245  Erplanaiion. — Here  we  say  8  from 

1228  ^^  leaves  7;  3  from  4  leaves   1;  2 

^^  from  2  leaves  0;  1  from  3  leaves  2; 

~        I  0  from  7  leaves  7. 
72017 

SKCOIO>  OPERATION. 

73245  ErplancUion.—UeTe  we  say  8  and  7 

1228  make  15;  3  and  1  make  4^2  and  0 

"^  make  2;  1  and  2  make  3;  0  and  7 

^ ^  make  7. 

72017 

3.  From  56802  subtract  50531. 

FIKST  OPERATION. 

50^02  Explanation, — Ilere  we  say  1  from 

50531  2,   1;  3  from  10,  7;  6  from  8,  2;  0 

from  6,  6;  5  from  5,  0;  which  being 

«  the  last  figure  6n  the  left  has  no 

^-^ '  1  value,  ambhence  is  not  written. 

SKCOND  OPERATION. 

5G802  Explanation. — Here  we  say  1  and  1 

50531  =- ;  ^  and  7=10 ;  6  and  2=8 ;  0  and 

6=6 ;  5  and  0=5    The  nanj^Ut  is  not 

writUMi  fur  the  reason  given  in  the 

lirst  solution. 


Digitized  by  VjOOQ  IC 


66     doulen  Intermediate^  Philosojfh ie  A  rith  ttiet ie. 

GENERAL  DIRECTIONS  FOR  SUBTRACTION. 


96.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  subtraction : 

1.  Write  the  numbers  so  that  units  of  the  same 
order  stand  in  ths  same  column. 

2.  Begin  at  the  vnit  figure  and  take  successively 
each  figure  of  the  subtrahend  from  the  figure  of  the 
corresponding  order  of  the  minuend, 

3.  When  a  figure  of  the  subtrahend  is  greater  than 
the  figure  of  the  same  order  in  the  minuend^  add  10  fo 
the  minuend  figure,  perform  the  subtraction^  and  then 
add  1 — the  equivalent  of  the  10 — to  the  next  subtra- 
hend figure, 

PKOBLEMS. 

97.  Writ^  the  following  groups  of  nunihors  as 
they  are  here  written,  and  subtract  the  lesser  from 
the  greater  of  each  group : 

(1)  (2)  (3)  (4)  (5)  (6) 

467  1807  3843  607  3001  6879 

342  4251  1291  8013  1009         9040 


Subtract  the  following  numbers : 
7.    From  5307  take  300.  Ans.  4998. 

S.    From  1090  take  1009.  Ans.     81. 

9.    From  7008  take  3705.  Ans.  3903. 

10. .   From  181240  take  39400.  Ans.  144780. 

11.  From  41074089  take  1875429. 

Ans.  39198000. 

12.  From  987C545210  take  1 234i07890. 

Ans.  8041975320. 
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98.     TO  SUBTRACT  DOLLARS  AND  CENTS. 


1.     AVliiit  i.s  the  difference  between  $483    and 
$51.65.  Ans.  $431.35. 

OPKBATION.  Explanation. — lu  all  problems  of  tLis 

O I Q*^  fiA  Iviiid  we  first  write  the  numbers  iu  tbe 

***^^«W  same  maimer  as  when  mldiug  dollars 

51.G5  and  ci»nts,' with  dollars  under  dollai-s, 

and  cents  under  cents,  so  that  nnits  of 

A4J^1  35  the  same  order  stand  in  the  same  col- 

^^    '  '  nnm,  and  tbe  points  iu  a  vortical  line. 

Wlien  there  are  no  cents  in  tlie  niinnend,  we  fill 
tlio  i>1hco  of  cents  with  nanghts. 

The  oi>eration  of  snbtrjM*tion  is  i)erfonned  with 
dollars  and  ci^uts,  the  same  as  Avith  other  nnmbers. 

99.     What  is  the  difference  betweiMi  the  ininibers 
iu  ejM^h  of  the  follow^ing  gioups  f 


(1) 

$16.25 

(2)             (3)               (4) 
$8.00       $.75       $41.04 

(5) 
$10.50 

(6) 
$1.93 

9.38 

3.75 

.59           6.01 

4.78 

.47 

$0.87 

$4.25 

(T) 
8681.85 

(8) 
$127.05 

(9) 
$248.00 

(10) 
$49.11 

(11)   . 
$8529.09 

(K>.3S 

105.50 

181.15 

9.89 

2798.17 

(12) 
^576.00 

(13) 
$S7.45 

(14)             (15) 
$482.08      $14.00      $1 

(16) 
;79107.10 

1.32.85 

19.33 

2246.10 

C8.25 

91020.48 
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TO   SUBTRACT  HORIZONTALLY. 


100.     Subtra<it  the  foUowiii*?  nnml)ers  liorizon- 
tally: 

(1)  (2)  (3) 

81—52=32.        143— C2==81,        721—95=620 

W  (5)  (6) 

02-18=!  87— 39=T  043-214=1 

(7)  (8) 

$480.48— $01.35=?  $327.15— $108.08=! 

(9) 
$380.14— $109.87=! 


lOL       PROBLEMS    IN    SUBTRACTION. 


1.  Paid  for  rice  $5500,  and  for  sugar  $0875.40. 
How  iiuicli  more  wjis  paid  for  sugar  than  for  rieet 

Ans.  $1375.40 

2.  Bouglit  ft  lot  of  flour  for  $2225,  and  sold  the 
same  for  $2800.    What  was  tiie  gain! 

Ans.  $575. 

3.  It  is  700  miles  to  Shreveport  and  320  to  Gal- 
veston.  How  much  further  is  it  to  Shreveport  thau 
to  Galveston!  Ans.  380  miles, 

4.  Tlie  ant  has  fifty  eyes,  and  the  dragon  fly 
12000.  How  many  more  has  the  dragon  fly  thau 
the  aut!  Ans.  11950  eyes. 

5.  The  total  coinage  of  gold  and  silver  at  the 
difterent  mints  of  the  U.  S.  during  the  fiscal  year 
ending  June  30th,  1875,  was  $4.5854708.  Of  this 
amount  $3;5553905  was  gold.  Wliat  was  the 
amount  of  silver  coine<lf  Ans.  $10300743. 
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6  A  student  had  40  problems  to,  work,  and 
worked  17.     IIow  many  bfis  be  yet  to  work? 

Ans.  23. 

7.  Man  lias  20  bones  m  each  foot,  an<l  27  hi  ejlch 
hancL  How  many  more  has  he  in  the  hand  than  in 
the  foot  f  Ans.  1. 

8.  Soniid  travels  through  the  air  at  the  rate  of 
1118  feet  i>er  second,  and  a  bullet  fired  from  a  rifle 
travels  1750  feet  jier  second.  IIow  mu<;h  faster 
does  the  ball  travel  than  sound? 

Ans.  032  feet  per  second. 

9.  Physiologists  have  determined,  with  the  aid 
of  the  microscope,  that  the  lungs  of  a  man  contain 
not  less  than  000,000,000  air  cells;  they  have  also 
determined  that  a  single  drop  of  human  blood  con- 
tains more  than  4,000,000,000  of  corjmscles.  How 
many  more  coriiuscles  in  one  drop  of  blood  than  air 
cells  in  the  lungs!  Ans.  3,400,000,000. 

10.  Geologists  have  demonstrated  that  the  form- 
ation of  the  stalactites  and  stalagmites  in  the 
Mammoth  Cave  of  Kentucky,  required  not  less  than 
75000  years  of  time;  and  that  the  wearing  away  of 
the  rock  of  Niagara  Falls,  by  friction,  from  Queens- 
town  wliere  they  first  were  after  the  glacial  epoch, 
to  their  present  location,  7  miles  above,  reciuired  at 
least  40000  years.  How  much  longer  di<l  it  require 
to  form  the  stalactites  and  stalagmites,  than  for  the 
Falls  of  Niagara  to  recede  to  their  present  location? 

Ans.  35000  years. 

11.  The  average  age  of  the  deeensed  graduates 
of  Har\\ird  College  is  58  years.  The  average  age 
of  all  the  iieople  of  Massachusetts,  who  die  after 
they  reach  20,  is  only  50.  IIow  many  years  of 
increased  life  does  education  give  the  llarvard 
graduate?  Ans.  8  years. 
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12.  The  average  ago  of  the  deceased  Presidents 
and  Professors  of  Yale  College  is  Go  ye^irs.  The 
average  age  of  all  adults  in  Connecticut  is  but  51 
years.  How  much  longer  do  the  Presidents  and 
Professors  live,  than  do  the  other  classes  of  citizens, 
suid  what  are  some  of  the  reasons  therefor? 

Ans.  1st,  14  years. 
Alls.  2d,  Length  of  life  and  good  health  are 
measurably  in  proportion  to  the  extent  of  educa- 
tion, because  the  highly  educated  man  knows  better 
than  the  man  of  little  education,  how  to  take  care 
of  the  bones,  muscles,  and  organs  of  his  body. 
He  knows  what,  when,  and  how  much  to  eat,  drink, 
and  breathe,  ko  work,  rest,  and  sleep.  By  rciison 
of  his  superior  knowledge,  he  can  multiply  com- 
forts, and  guard  against  and  con^uc^r  many  of  the 
enemies  of  his  nature. 

13.  The  Equatorial  diameter  of  the  earth  is 
7925.65  miles,  and  the  Polar  diameter  is  7899.17 
miles.  How  much  greater  is  the  Equatorial  diam- 
eter than  the  Polar?  Ans.  2G.4H  miles. 

How  many  years  from  the  date  of  each  of  the 
following  events  to  the  present  year  f 

14.  Quills  first  used  for  writing,  G3G. 

15.  Figures  used  by  the  Arabs,  borrowed  from 
the  Indians,  813. 

16.  High  towers  first  erected  on  churches,  1000. 

17.  Gla^s  windows  first  used  in  England,  1180. 

18.  Chimneys  built  in  England,  1236. 

19.  Spectacles  invented  by  Spina,  1209. 

20.  Woolen  cloths  first  made  in  England,  1331. 

21.  Muskets  used  in  England,  1421. 

22.  Printing  invented,  1436. 

23.  Almanacs  first  publisbed  in  Buda,  1460. 

24.  America  was  discovered  in  1492. 

25.  Tobacco  discovered  in  St.  Domingo,  1496. 
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26.  Spinning-wheel  invented  at  Brunswick,  1530. 

27.  Steel  needles  first  made  in  England  by  an 
Bast  Indian,  154o. 

28.  Telescopes  invented  by  Jansen,  1590. 

20.     Laws    of    Falling    Bodies,    discovered    by 
Galileo,  1591. 

30.  Decimal  Arithmetic  invented  at  Bruges,  1G02, 

31.  Circulation  of  blood  discovered  by  Harvey, 
1619. 

32.  Newspapers  first  published,  1030. 

33.  Coliee  brought  to  England,  1G41. 

34.  Steam  engines  invented  by  the  Marquis  of 
Worcester,  1649. 

35.  Gravitation  discovered  by  Newton,  1087. 

36.  Lightning  Kods  invented  by  Franklin,  1752. 

37.  Spinning-Jenny  invented  by  Ilargreaves,  1707. 

38.  Cotton  first  planted  in  the  United  States, 
1769. 

39.  Power  loom  invented  bv  Cartwright,  1784. 

40.  Cotton  first  spun  in  Ai  1787. 

41.  Cotton  gin  invented  h\  ey,  1793. 

42.  Steel  pen  invented  by  Wise,  1803. 

43.  Steam  first  iLsed  to  proi)el  boats,  by  Fulton, 
in  America,  1807. 

44.  First  locomotive  was  made  at  Liveq)ool,  1829. 

45.  Electro- Magnetic    Telegrai)h    inventt^d    by 
Morse,  of  America,  18.32. 

46.  Tlio  electric  telegraph  was  first  used  in  the 
United  Stiites  in  1844. 

47.  Sewing  machine  invented  by  Howe,  1846. 

48.  Type-^mte^  invented  by  Slioles,  Soule  and 
Glidden,  1867. 

49.  Telephone  invented,  1870. 

50.  The  Stenograph  invented  bv  Bartholomew, 
1882. 
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51.  In  1830,  there  were  23  miles  of  railroad,  in 
operation  in  the  United  States;  in  1880,  there  were 
93G71  miles  of  railroad.  AVliat  was  the  number  of 
miles  increase  during  the  half  century? 

Ans.  93G48  mUes. 

52.  Physicists  have  determined  that  to  produce 
the  color,  dark  red,  395,000,000,000,000  of  ethereal 
waves  strike  the  eye  i)er  second;  and  to  produce 
violetj  700,000,000,000,000  of  ethereal  waves  strike 
the  eye  per  second.  How  many  more  waves  per 
8ecx)nd  are  required  to  produce  violet  than  dark 
red  f  Ans.  305,000.000,000,000. 

53.  The  army  of  the  Duke  of  Wellington,  at  the 
battle  of  Waterloo,  cousrsted  of  26601  Infantry, 
8735  Cavalry,  6877  Artillery,  and  33413  Allies. 
Napoleon's  army  at  the  same  battle  wa^  composed 
of  48950  Infantry,  15765  Cavalry,  and  7732  Artil- 
lery. What  was  the  whole  number  in  each  army; 
which  Commander  had  the  larger  army,  and  what 
was  the  excess!  Ans.  Wellington,  75636. 

Napoleon,  72447. 
Wellington  had  3239  more  tlian  Napoleon. 

54.  The  following  named  officers  of  the  United 
States  receive  salaries  as  follows: 

President,      .      .       .  ^50000  Lieuteiiants     in    the 

Vice-President,    .       .  8000  Njivv,      .       .     2400  to  2600 

Cabinet  Ministers,     .  8000  Generals,        .       .      .      13000 

Chief  Justice  of  Su-  Lt.  Generals, 


preme  Court,    .      . .  10500 
Justices  of  Hnpreme 

Court,  ....  10000 
Senators  and  Repre- 
sentatives, .  5000 
(\\^ith  mileage  extra). 
Admiral,  ....  13000 
Vice-Admiral,  .  .  9000 
Rear  Admiral,  .  .  6000 
Commodores,  .  .  5000 
Captains,  .  .  .  4500 
Commanders,  .  .  3500 
Lt.  Commanders,  2800  to  3000 


.  11000 

Maj.  Generals,     .      .  7500 

Brig.  Generals,    .      .  5500 

Colonels,        .      .      .  3500 

Lt.  Colonels,        .      .  3000 

Majors,    ....  2500 
Captains  in  Cavalry 

and  Artillery,  .  .  2000 
Captains  in  Infantry,  1800 
Adjutants,  .  .  .  1800 
Quartermasters,  .  .  1800 
1st  Lieutenants  in  Ca- 
valry and  Artillerj',  1600 
Ist  Lieut,  iu  Infantry,  1500 
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How  inucli  more  does  the  Presiileut  receive  than 
each  of  the  other  officers  named! 

Ans.    To  the  first  two:   $42000  more  tlian  the 
Vice-President,  and  the  Cabinet  Minister 

55.  General  George  Washington  was  born  in 
1732  and  died  in  1799;  General  R.  E.  Lee  was  born 
in  1807  and  di<Hl  in  1870.  How  much  okler  was 
General  Washington  than  General  Lee,  when  he 
dledl  Ans.  4  years. 

56.  What  is  the  difference  between  23222  and  11 
thousand  11  hundred  and  11  f  Ans.  11111, 

OPEBATION  INDICATED. 

23222—11000+1100+11=11111  Ans. 

57.  What  number  must  be  added  to  68741  to 
make  a  million  ?  Ans.  931239. 

63.  Philadelphia  has  153151  buihlings;  Kew 
Orleans  35600.  How  many  more  has  Pliiladelphia 
than  ^ew  Orleans  f  Ans.  117551. 

59.  Jame^,  who  is  23,  is  7  years  older  than 
Henry.    How  old  is  Henry  f  Ans.  16  years. 

60.  Fishel  has  $500  which  is  $150  more  than  I, 
and  I  have  $75  more  than  Keiffer.  How  much  has 
Keiffer,  and  how  much  have  If        \ 

Ans.  Keiffer  has  $275. 
I  have  $350. 
parties  who  owe  me  $8000, 
$4250.    The  other  wishes  to 
mt.    How  much  will  he  then 

Ans.  $2050. 
3Ught  a  lot  of  apples  for  $215, 
a  price,  that  if  he  had  gotten 
have  gained  as  much  as  they 
did  he  sell  them  for? 

Ans.  $407.50, 
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SOLUTION  state:vient. 

$215  Cost  of  apples. 
2  times  the  cost= 


$4:30;  which  would  have  been  the  selling  i>rice 

to  gain  as  much  as  they  cost. 
$22.50  deducted,  leaves 


$407.50  the  real  selling  price. 

63.  From  Xew  Orleans  to  Vicksburg  is  401 
miles,  and  to  Natchez,  277  miles.  How  far  is  it 
from  Natchez  to  Vicksburg!  Ans.  124  miles. 

64.  What  is  the  difference  between  one  million, 
seventeen  thousand  seven,  and  one  thousand,  six- 
teen hundred  sixteen!  Ans.  1014391. 

65.  The  sum  of  two  nnml>ers  is  1463,  and  one 
of  the  numbers  is  628.    What  is  the  other! 

Ans.  835. 

66.  The  velocity  of  our  earth  on  its  yearly  voyage 
through  space,  around  the  sun,  is  99733  feet  per 
second;  the  velocity  of  a  12  pound  cannon  ball 
tired  from  a  gun  with  an  average  charge  of  powder 
is  1734  feet  per  secjond.  How  many  feet  farther 
does  the  earth  travel,  in  each  second,  than  a  cannon 
ball !     Ans.  97999  feet,  or  18  miles  and  2959  feet. 

67.  What  number  is  that  to  which,  if  17821  be 
added,  the  sum  will  be  37907!  Ans.  20086. 

68.  At  an  election,  the  defeated  candidate 
received  23742  votes:  but  had  he  received  6112 
votes  more,  he  woulu  have  been  elected  by  1000 
majority.  How  many  votes  did  the  elected  candi- 
date receive?  Ans.  27854. 

OPERATION  INDICATED. 


:!3742+5112— 1000=27854  Ans. 
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69.  How  mauy  years  have  elaj^sed  since  the  birth 
of  tbo  following  named  i>erson8 : 

ZoroiisUT,  according  to  Aristotle,  was  born  B.  C. 
5420;  Abraham,  B.  G.  2000;  Menesf  B.  O.  2000; 
Moses,  B.  0.  1570;  Solomon,  B.  O.  1033;  Homer, 
B.  C.  1000;  Lvcurgus,  B.  C.  850;  Thales,  B.  O.  G40; 
Solon,  B.  C.  038;  Pythagoras,  B.  C.  600;  Confu- 
cius, JB.  C.  551;  Bnddha,  or  Gnatama,  B.  C.  500; 
S<>i>hocle.s,  B.  C.  495;  Socrates,  B.  (3.  470;  Tlato, 
B.  C.  420;  Aristoth*,  B.  C.  384;  Demosthenes,  B.C. 
:^S2;  Alexander,  B.  C.  356;  Euclid,  B.  C.  323; 
Cicero,  B.  C.  10(5;  Seneca,  B.  C.  5;  Plutarch,  A.  D. 
50;  Justinian,  A.  D.  483. 

70.  A  father  divided  his  phmtation  consisting  of 
4500  a<"res,  between  his  live  sons — Albert,  Edward, 
William,  Frank,  and  Kobert.  To  Albert  he  gave 
800  acres:  to  Edw  he  gave  150  acres  more  than 
lie  f^ave  Albert;  t  illiam  he  gave  100  acres  less 
than  lie  gave  Edw  ;  to  Frank  he  gave  as  nmch 
as  he  gave  Edwar  ^  tiid  the  remainder  he  gave  to 
Kobert.     IIow  many  acres  did  llobert  rec^eive  I 

Ans.  050  acres. 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phrases: 
83.  Subtraction.  84.  Difference,  or  Kemaitider. 
85.  3Iinuend.  86.  Subtrahend.  87.  Sign  of  Sub- 
traction. 88.  Principle  of  Subtraction.  89.  To 
Prove  Subtraction.  "  94.  What  is  the  Numerical 
Law  regarding  tlie  Difference  betwet^n  Two  Num- 
bers! 95.  To  Subtract  by  Addition.  9G.  General 
Directions  for  Subtriwtion.  98.  To  Subtract  Dol- 
lars and  Cents. 
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( TJVCHE^  SI.YG,) 


102.  Multiplication  is  t'le  process  of  increasing 
cue  of  two  numbers  as  many  times  as  there  are 
units  in  the  other.  Or,  differently  explained,  it  is  a 
short  metliod  of  performing  addition. 

103.  The  nuinber  to  be  multiplied  is  called  the 
multiplicand. 

104.  The  number  which  shows  how  many  times 
the  multiplicand  is  to  be  increased,  or  repeated,  is 
called  the  Multiplier. 

105.  The  result  obtained  by  multiplying  is  called 
the  Product. 

106.  The  multiplicand  and  multiplier  are  called 
Factors.  The  meaning  of  the  word  factor  is  inaker^ 
or  ])roduccr, 

107.  The  Sign  of  Multiplication  is  an  oblique 
cross,  X.  It  shows  that  the  numbers,  between 
which  it  is  i>laced,  are  to  be  multiplied  together, 
and  is  read  multiplied  by,  or  times.  Thus  8x3,  is 
read  8  multiplied  by  3,  or  3  times  8. 

(66) 
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Changiug  the  order  of  the  fa<3tors  Uoes  not 
change  the  product  or  result.  Thus  SxS  may  be 
read  3  times  8,  or  8  times  3. 

108.  Principles  of  Multiplication.  I.  In  aU 
cases  the  moltiijlier  must  be  regarded  as  an  abstract 
number.  Two  denominate  numbers  caunot  be  mul- 
tiplied together  as  denominate  numbers.  Thus,  we 
cannot  multiply  5  apples  by  5  applet,  10  cents  by 
10  cents,  12  yards  by  8  pounds,  or  G  boxes  by  $2. 
All  such  questions  are  absurd  and  insolvable. 

2.  In  all  multiplication  operations,  the  product  is 
the  samej  in  name  or  Mndj  as  the  multiplicand. 

109-  To  Prore  the  operations  of  multiplication, 
rei>eat  the  work  or  multiply  the  multiplier  by  the 
multiplicand.  If  the  result  is  the  same  as  the  first, 
the  work  is  probably  correct. 


^_^r4^^n..-^f:^t^-^^«i 
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110.  MULTIPLICATION  TABLE. 


1 

2 

3 

4 

^ 

0 

7 

8 

9 

10 

2 

4 

0 

8 

10 

12 

14 

10 

18 

20 

3 

0 

9 

12 

15 

18 

21 

24 

27 

30 

4 

8 

12 

10 

20 

24 

26 

32 

36 

40 

5 

10 

15 

20 

tio 

30 

35 

40 

45 

50 

'6 

12 

18 

24 

30 

30 

42 

48 

54 

00 

7 

14 

21 

2S 

35 

42 

49 

56 

03 

70 

8 

10 

24 

32. 

40 

48 

50 

04 

72 

80 

9 

18 

27 

30 

45 

54 

03 

72 

81 

90 

10 

20 

30 

40 

50 

00 

70 

80 

90 

100 

11 

22 

33 

44 

55 

00 

77 

88 

99 

110 

12 

24 

30 

48 

00 

72 

84 

90 

108 

120 

1:3 

20 

39 

52 

05 

78 

91 

104 

117 

130 

14 

28 

42 

50 

70 

84 

98 

112 

126 

140 

15 

30 

45 

00 

75 

90 

105 

120 

135 

150 

l(j 

32 

48 

04 

80 

90 

112 

128 

144 

160 

17 

34 

51 

0^ 

85 

102 

119 

130 

153 

170 

18 

30 

54 

72 

90 

108 

126 

144 

162 

180 

19 

38 

57 

70 

95 

114 

133 

152 

171 

190 

20 

40 

60 

80 

100 

120 

140 

100 

180 

200 

/) 


EiplaruUion.—We  recommend  this  table  as  heinf^  far  superior 
to  the  one  presented  in  other  School  and  College  Text  Books  of 
the  country,  and  urge  all  who  aspire  to  proficiency  in  coni- 
pnting  nuiiibers  to  learn  it.  In  learning  this  tahle,  or  in  the 
use  of  it,  we  caution  the  calculator  against  tlie  use  of  all 
intermediate  yrords,  whether  he  speaks  or  thinks  them ;  thut^ 
instead  of  saying  or  thinking,  9  times  3  are  27;  17  times  6  are 
102,  &,c.,  say  or  think,  9,  3,  27;  17,  6,  102,  &c. 

In  reading  we  do  not  stop  to  spell  orally  or  mentally  the 
words  that  compose  the  sentences;  from  the  combination  ot 
the  letters  we  see  what  the  words  are,  without  looking  spe- 
cially at  each  individual  letter;  and  to  read  or  operate  -with 
rapidity  in  the  combination  of  numbers,  we  must  omit  all 
8Ui)erfluou3  talk  or  thought. 
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111.       ORAL  AND  WRITTEN  EXERCISES. 

1.     1  Oninge  cost  5  cents.     What  will  4  oranges 
cost  f  Ans.  20  cents. 

SOLUTION  STATEMENT  BY  ADDITION. 

5/+5/+5/+5/=20/,  or  thus: 

5/ 
5^ 

20^  Ans. 

2.  If  1  hat  cost  $2,  what  will  3  liats  cost? 

Ans.  §6. 

3.  At  8  centxs  p;»r  yard,  what  will  5  yards  cost! 

Ans.  40/. 

This  and  all  similar  problems  may  be  solved  by 
addition,  iu  the  same  manner  as  the  i)receding  one. 

The  addition  method,  tliongh  quite  easily  per- 
formed in  these  problems,  would  be  too  difficult  and 
lengthy  for  practical  work  with  larger  numbers; 
and  hence  another  and  briefer  method  is  adoi)ted, 
as  shown  below. 

112.         THE  PHILOSOPHIC  METHOD. 

At  tlus  advance  of  our  work,  we  introduce,  and 
throughout  the  book  shall  continue  to  use  the  logic 
of  numbers — the  Philosophic  »:3ystem  of  solving 
problems,     (See  page  10). 

By  this  system,  the  reasoning  faculties  of  the 
mind  are  brought  into  action,  invigorated,  strength- 
ened, and  capacitated  to  see  fine  distinctions,  to 
consider  conditions,  to  investigate  facts,  to  reason 
logically,  and  to  deduce  correct  conclusions  from 
not  only  the  premises  and  conditions  of  problems, 
but  upon  all  matters  and  questions  that  the  chang- 
ing affairs  of  this  world's  life  may  present  for  con- 
sideration. 
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1.  1  orange  cost  5  cents.  What  wQl  4  oranges 
cost!  -^.ns.  20  cents. 

SOLUTION   STATEMENT. 

i)(f  Jleason.— One  orango  cost 

J  5  cents.    Since  1  oranjje  cost 

5  cents,  4  oranges  will  cost 

—  4  times  as  much,  which  is 

20^  Ans.  20  cents. 

2.  If  1  liat  cost  $2,  Avhat  ^vill  3  hat^  cost! 

Ans.  $G. 

SOLUTION  STATEMENT. 

$2  Reason.— I    hat    cost    $2. 

3  Since  I  hat  cost  $2,  3  hats 

will  cost  3  times  as  much, 
which  is  $6. 
Jj^G  Ans. 

3.  At  8  cents  per  yanl,  what  will  5  yards  cOvStt 

Ans.  40/. 
SOLUTION  STATEMENT. 

8/  Reamn, — 1    yard   cost    8 

5  cents.    Since  1  yard  cost  8 

cents,  5  yanls  will   cost  5 

, ,,  ^    ^  times  as  much,  which  is  40^. 
40/  Ans. 

The  Reason,  Why,  and  Where/ore,  continued. 

Question. — How  do  you  know,  that  if  1  yard  cost 
8  cents  5  yards  will  cost  5  times  as  much  f 

Answer. — By  the  exercise  of  my  jmlgment — ^by 
the  use  of  the  reasoniiip:  faculties  of  the  mind. 

Question. — What  do  you  mean,  in  this  connec- 
tion, by  judgment! 

Answer. — The  conclusion  arrived  at  by  the  oi>er- 
ations  of  the  mind,  after  duly  considering  the 
premise,  the  fticts,  and  the  (jonditions  of  the  i)roblem. 

Question. — What  do  you  mean  by  premise  or 
premises! 

Answer. — The  proposition,  declaration,  tnith,  or 
fiEk5t  which  \4  asserted  as  the  basis,  or  i>redicate,  of 
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a  question.    lu  this  i)roblem,  the  i)remise  is,  one 
yard  cost  8  cents. 

Question. — Why  will  5  yards  cost  5  times   as 
much  as  1  yard f 

Answer. — Becanse  5  is  five  times  as  much  as  1. 
Question. — ^\Vhat  kind  of  reasoning  is  the  fore- 
going! 

Answer. — Analogical  and  axiomatical.  Analo- 
giealy  because  there  is  analogj^,  relationship,  or  like- 
ness existing  between  the  cost  of  1  yard  and  the 
cost  of  5  yards.  Axiomatical,  because,  the  i)remise 
and  question  considered,  the  conclusion  is  self-evi- 
dent. 

Question. — ^What  is  reason  ? 
Answer. — The  faculty  or  power  of  the  human 
mind,  by  which  truth  is  distinguished  from  false- 
hood, right  from  wrong,  and  by  which  correct  con- 
clusions are  reached  oy  considering  the  logical 
relationship  which  exists  between  the  i)remises,  the 
facts,  and  the  conditions  of  particular  statements 
and  questions.  • 

4.    What  will  4  books  cost  at  20  cents  each? 

SOLUTION  STATEMENT. 

20/  Eeason.—l  book  cost  20<<. 

4  Since  one  book  cost  20<^,  4 

books  w'iU  coBt  4  times  as 
~        .  much. 

80/  Ans. 

Questions. — 1.  How  do  you  know  that  4  books 
will  cost  4  times  as  much  as  1  book  f    2.     What  do 

*NoTX. — The  last  two  of  the  preceding  q'lostions  and  answers  may  be  too  pro- 
found for  yuuuglenruers  to  fully  comptehettd;  butttou^h  they  may  not  have 
tbestrength  ot  miud  to  thoroughly  understand  their  full  meaning,  they  will 
nerertiielen  derive  great  beiiettt  by  repeated  reflect  on  and  ex «*rcise  thereon. 

Non«  of  the  foregoing  qneetiona are  intended  for  minds  under  8  to  10  vears 
of  age,  according  to  native  brain  cap<icity.  Science  teaches  and  experience 
proree,  that  the  mental  or  brain  capac  ty  of  both  young  and  old  is  as  different 
ta  their  physical  strength.  And  predicating  our  belief  upon  long  experience 
and  moch  study  of  the  human  mind,  we  cluim  that  the  brain  should  perform 
but  little  labor  before  the  ago  of  8  or  10  years  has  been  attained. 
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you  mean   by  judunieut!    3.     Wh.y  will  4  lK>ok8 
cost  4  times  «s  much  as  1  book  f  ♦ 

5.    At  15  cents  i>er  dozeu,  what  will  3  dozen  cost! 

SOLrXlON  STATEMENT. 

15<'  Reamn. — 1  cloz(»ii  eo«t  lo^, 

l\  Since  1  clnzeii  cost  15  ceuts, 

3  dozeu  will  cowt  3  timet)  as 
iiiuch. 

4^}<f  Ans. 
Questions. — 1.    How  do  you  know  that  3  dozen 
will  cost  3  times  a    much  as  1  dozen  t    2.  Why  will 
3  dozen  cost  3  times  as  mu<»h  as  1  dozen  f    4.  \Vliat 
do  you  mean  by  judgment  f 

C.    If  1  hat  cost  $3,  what  will  9  hats  cost? 

SOLUTION  STATEMENT. 

$  3  Reason. — 1    hat   cost   $3. 

0  Since  1  hat  cost  |3,  9  hats 

will  cost  9  times  as  much. 
$27  Ans. 

Questions. — 1.  How  do  you  know  they  will!  2. 
Why  will  theyt  3.  What  is  jud|?ment  in  this 
connection  ? 

7.  Flour  is  $8  per  barrel,  what  will  12  barrels 
cost* 

SOLUTION  STATEMENT. 

$  8  Reason.— I  barrel  cost  $8. 

22  Since   1  barrel  cost  |8,   12 

"*  barrels  will  cost  12  times  aa 

^  much. 
$96  Ans. 

Questions. — How  do  jou  know  this!  2.  Why 
•will  theyt  3,  What  do  you  understand  by  judg- 
ment ir  this  connection  f 

*  Note.— Tho  answers  given  to  like  queetiontin  the  precedinc;  problems, «r» 
the  proper  answers  to  these  and  all  Kimi'^r  questioos. 
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8,     Bought  9  pounds  of  sugar  at  ^C  per  pound. 
What  Wius  tlie  cost  of  the  wliole  ? 

SOLtJTlON   STATE>reNT. 

S(f  Reason  — 1  pound  rost  S<^. 

Q  ^^  Rincti  1  poniul  cost  8  cents, 

9  pounds  wiU  cost  9  times 
as  jnuch. 
72/  Ans. 

Questions. — 1.  How  do  you  know  this?  2.  Why 
will  itf 

0.     At  $7  per  cord,  what  will  123  cords  cost? 

SOLUTION  STATEMENTS.  Ejcplanaiion.—ln  the    sec- 

„  -  ond  statement,   for   conve- 

Ist,                         wd,  nience,  the  multiplicand  is 

$      7                      123  iised  as  the  multiplier. 

123                            7  Reason.— \  cord    cost  $7. 
Rince  1  cord  of  wood  cost 

$SC1  Ans;      *861  Ans.   f?'  ^-'3  conU  ^^\\\  cost  1^3 
^  times  as  much. 

Questions. — 1.  How  do  you  know  tins  I  2. 
Why  \\illitf 

10.  If  an  eraployd  receives  $3  per  da3^  for  ser- 
vices au<l  lie  works  22  days,  how  much  money  has 
he  earned! 

SOLUTION  STATEMENT.  Reason. — 1  day's  service  is 

worth  $3*   Since  1  day's  ser- 

22  vice  is  worth  $3,  22  days' 

3  services  are  worth  22  times 

as  much  ;  or,  since  he  receives 

^^^     .  $3  for  1  day's  work,  for  22 

ipoo   Ans.  days'  work  he  will  receive 

22  timea  as  much. 

Questions. — 1.  How  do  you  know  this?  2.  Why 
will  he  I    3.    What  do  you  mean  by  judgment  f 

11.  There  are  60  minutes  in  an  hour.  How  many 
minates  are  there  in  a  day  of  24  hours! 
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SOLUTION  STATEMENT. 

00  Rfogon. — In  1  lioiir  are  60 

24  minutes.     Since  there  are  GO 

minntes   in   1  hour,   in   24 

hours  there  are  21  timea  as 

1440  Ans.  many. 

Questions. — 1.  How  do  you  know  this  f  2.  What 
do  you  mean  by  judpnent  f 

TJie  reasoning  of  these  problems  and  the  answers 
to  the  questions  following  the  reasoning,  should  be 
repeat^  until  the  mind  is  fully  cjipacitateil  to 
solve^  in  like  manner,  all  similar  x>roblems. 

Solve  the  following  problems  in  like  manner  as 
Ihe  foregoing,  and  writ43  tlie  reason  for  each : 

12.  At  $6  per  cord,  what  will  34  cords  of  wood 
cost!  Ans.  $204. 

13.  Paid  $4  per  barrel  for  potatoes  and  bought 
47  barrels.    What  did  they  cost!  Ans.  $188. 

14.  What  will  7  yards  cost,  at  12/  per  yardl 

Ans,  84/. 
l.>.    What  will  4  l>ooks  cost,  at  20/  each! 

Ans.  80/. 

16.  At  13/  per  dozen,  what  will  6  dozen  cost! 

Ans.  78/. 

17.  If  1  box  cost  $3,  what  will  23  boxes  cost! 

Ans.  $69. 

18.  Piour  is  worth  $7  per  barrel.  What  are  25 
barrels  wortlif  Ans.  $175. 

19.  12  inches  make  a  foot.  How  many  inches 
in  16  feet!  Ans.  192  inches. 

20.  4  quarts  make  a  gallon.  How  many  quarts 
in  a  barrel  that  holds  42  gallons! 

Ans.  168  quarts. 

21.  If  you  buy  15  boxes  of  peaches  ®  $2  i)er 
box,  what  will  they  cost!  Ans.  $30. 
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22.  H  you  buy  7  pencils  at  5  cents  each  and 
hand  to  the  seller  50/,  how  much  change  ought  you 
to  receive!  Ans.  15/. 

23.  A  merchant  bought  23  barrels  ot*  apples  at 
$4  per  barrel,  and  paid  $65  on  account.  How  much 
does  he  still  owe  I  Ans.  $27. 

113.  To  Multiply  Abstract  Numbers  and  Give  Rea- 

sons Therefor. 

1.     Multiply  7  by  6. 

OPEBATION. 

7  Erplanalion  and  Reason. — Plato  tells 

Q  ns  that  oue  is  the  biwis  of  all  thiugs ; 

and  hei)Cti  it  is  the  basis  of  all  numbers. 

Multiplication  is  the  process  of  rejieat- 

42  Ans.       ing  on*5  number  as  many  times  as  there 

are  units — onea— -in  another.     Considering  these  facts,  wo  lirst 

multiply  the  7  by  1,  and  in  the  product  obtain  a  ]»remise  for 

onr  ailment.    Thns,  axionmtically  1  time  7  is  7.     Hince  1 

time  7  18  7,  6  times  7  is  6  times  as  many,  which  is  42.     This  is 

the  long  looke<l  for  reason  for  the  multiplication  of  abstract 

numbers. 

Multiply  the  following  numbers,  and  write  the 
reason: 

Sxo',      17x12;      ?3xlG;       234x157. 

114.  To  Multiply^  When  the  Multiplier  Comi^ts  of 

Only  One  Figure. 

1.    What  is  the  product  of  947  multiplied  by  6? 

OPERATION.  Ernlanation.—lvi   all  problems  of 

^  this  kind,   we  write  the  multiplier 

I  under  the  units  figure  of  the  multi- 

I  -i  plicand,  and  then  commencing  with 

.  =Ha  the  units  ligure  we  sav,  6  timc^  7  are 

Multiplicand  947  42,  which  is  4  tern  and  2  units;  the  2 

Multiplier  6  ««^«  we  write  in  the  units  place  of 

the  product  and  retain  in  the  mind 

Pv^/lnnf  rip^»>  ^^®  ^  ^^  to  »^W  to  the  column  of 

I'rottUCt  O0»j  uns;  we  next  say  6  time^  4  are  24 

plus  the  4  t^ns  retajne<l  m  the  mind,  are  28,  which  is  2  hundreds 
and  8  Utis;  the  8  tens  we  write  in  the  lens  column  of  the  pro- 
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duct,  and  retain  in  the  mind  the  3  hundreds  to  add  to  the  col- 
umn of  hundreds.  We  then  say  6  times  9  are  54,  plus  2  hundreds 
are  56,  "which  is  5  thowmnd  antl  6  hundreds,  which  we  write  res- 
pectively in  the  thousands  and  hundreds  columns  of  the  product. 
This  completes  the  operation  and  gives  a  product  of  5682. 

In  practice,  instead  of  saying  6  times  7  are  42,  6  times  4  are 
24,  eto.,  we  shonld  only  name  the  result  of  the  combination. 
Thus,  42,  24,  etc.  In  handling  fiijures,  we  shotdd  always  pronounce 
the  result  of  the  combinations  without  naming  the  figures  that  make 
the  result^  just  as  we  pronounce  words  without  spelling  or  naming  the 
letters  that  make  the  uvrds. 


Perform  the  followiu<x  iniiltii)licatioiis: 


(2) 
Multiplicand  543 
Multiplier  7 


Product 


3801 


7864 


(4) 
2769 
5 

13845 


(5) 
76895 
9 

692055 


(6) 

(7) 

(8) 

(9) 

8764 

2987 

9876 

85421 

6 

8 

7 

9 

(10) 

(11) 

(12) 

(13) 

46532 

58674 

9861 

81453 

14 

15 

17 

19 

14.  What  will  4  pianos  cost  at  $425  each! 

Alls.  $1700. 

15.  At  $65  eac;h,  what  will  9  wagoiis  cost! 

Ans.  $oS5. 

16.  A\Tiat  will  7  lots  of  p:round  cost,  at  $1875 
each!  Ans.  $13125. 
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17.     At  $6  per  barrel,  what  will  be  the  cost  of 
245  barrels  of  flour! 


SOLUTION  STATEMENT. 

Multiplier         245  Renson.—!    barrel   of    flour 

Multiplicand        G  """^^M     Smcel  barrel  of  flour 

^  cost  |6,  245  barrels  will  cost 

A 1 J  ^/\    k  ^^  times  as  much.    The  ^  is 

$14<0  AUS.  the  real  multiplicand,  but  in 
th©  operation  we  use  it  as  the  multiplier.  This  we  do  for 
couvenience  in  performing  the  operation,  in  all  problems 
where  the  multiplicand  is  less  than  the  multiplier.  The  result 
ia  the  same  whichever  factor  we  use  as  a  multiplier. 

18.  What  will  42  dozen  boxes  cost,  at  $9  per 
dozen  I  Aus.  $378. 

19.  At  $7  a  piece,  what  will  48  chairs  cost! 

Ans.  $336. 

20.  A  clerk  receives  $75  per  mouth.  If  he 
spends  $40  per  month,  how  much  can  he  save  in 
one  year,  or  twelve  months f  Ans.  $420. 

21.  Multiply  0,  1,  2,  3,  4,  5,  C,  7,  8,  9,  and  10 
together.  Aus.  0. 

22.  Multiply  2x8x9x10x1x0x5x7. 

Ans.  0. 

23.  Bought  44000  pounds  of  cotton  at  8/  per 
poniul  and  sold  it  at  9/  per  pound.  What  was  the 
{>^ain?  Ans.  $440. 

24.  What  is  the  diflcrence  in  the  cost  of  150 
sheep  at  $4  a  head,  and  80  head  of  cattle  at  $12  a 
head.  Ans.  $360. 
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lis.     To  Multiply^  when  the  Multiplier  Consists  of 
More  Than  One  Figure, 
1.    What  is  the  product  of  397  multiplied  by  65^1 

ii 

Illlll 

Multiplicand  ''''''397 
MultipUer  653 

let  Partial  product  by  3  units,  1 191 =3  times  the  multiplicand 
2d  Partial  product  by  5  tens,   1985  =50  times  ** 

3d      "  '*       6h'dfl.,  2382     =600         " 


Total  product  259241=653  " 

Explanation.— In  aU  problems  of  this  kind,  we  first  write 
the  multiplier  under  the  midtiplicand,  bo  that  units  of  the 
same  order  stand  in  the  same  column,  and  tJieu  multiply  by 
One  figure  at  a  time.  We  first  multiply  by  the  units  figure, 
then  the  tens,  hundreds^  and  so  on  in  regular  onler  through  the 
multi]dier:  then  add  the  several  partial  products  together 
and  thus  obtain  the  required  product. 

In  this  jiroblem,  we  first  miUtiply  by  3,  the  units  figure,  in 
the  same  manner  as  explained  in  the  first  problem  where  there 
was  but  one  ligui-e  in  the  multiplier,  and  obtain  1191  as  the 
first  partial  product.  This  we  write  b<dow  the  multiplier  so 
that  units  of  the  same  order  stand  in  the  same  coluum. 

Next  we  multijdy  by  the  6  tens;  we  say  5  times  7  are  35, 
which  is  3  ktindreds  and  5  tens;  we  write  the  5  tens  in  the  tens 
column  directly  below  the  multii>lyiug  figure,  and  reserve  in 
the  mind  the  3  hundreds  to  add  to  the  hundreds  coluum.  We 
then  say  5  times  9  are  45 -|- 3  hundreds^  which  were  reserve<l. 
are  48  hundreds  which  is  4  thousands  and  8  hundreds;  we  write 
the  8  hwndreds  in  the  column  of  hundreds,  and  reserve  the  4 
thousands  to  add  to  the  thousftnds  column.  We  then  say  5  times 
3  are  15  plus  4  thousands,  resorve<l,  are  19  thoumnds,  which  is  1 
/e7i<AotManf/and9  Mt>iwaw/«,  and  which  we  write  in  their  res- 
pective colmmiH. 

We  then,  in  like  manner,  multiply  by  the  6  hundreds  In  the 
multiplier,  being  careful  to  write  the  first  figure  obtained  (2) 
in  the  hundreds  coliiuui,  directly  luuler  the  6  of  the  uudtiplier, 
and  the  other  figures  in  their  respective  coliuuns,  r'<ou«aad«| 
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ten  thousands,  and  hundred  thousands.  We  tliea  add  the  partial 
prodnets  together  and  obtaiu  259241,  as  the  whole  product  of 
397  multiplied  by  653. 

lu  practice,  remember  to  name  or  think  only  the  results  of 
the  numerical  combiuations,  when  adding  or  multiplying. 
EXAMPLES. 

2.     Multiply  3426  by  457. 

OPERATION. 

Is . 

=  3  5^  3  S  a 

Multiplicand      *'''3426 
Multiplier  457 

L  Partial  prod,  by  7  unitSj  23982=7  times  the  multiplicand 

2.  Partial  prod,  by  5  trjis,  17130    =50  times  the  multiplicand 

3.  Partial  prod,  by  4  h'dsj  13704     =400  times  the  multiplicand 


Whole  product  1565682 =457  times  the  multipl  icand 


Multiply  647  by  58. 

OPERATION. 

647 
58 


5176 
3235 


37526  Ans. 


5.    Multiply  28433 
by  4172 


Multiply  21794  by  2365 

OPERATION. 

21794 
2365 


108970 
130764 
65382 
43588 


51542810  Aus. 
Multiply   989769 


by 


Multiply  the  following  numbers: 


7.  483  by  569 

8.  924  by  237 

9.  1683  by  328 


10.  581  by  76 

11.  1847  by  84 

12.  2346  by  127 


248193 


13.  671  by  508 

14.  8765  by  2046 
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Operation  of  the  13th 
problem. 
671 
508 


5368 
3355 


Ejcplanalion.^ln  all  problems 
whero  there  are  naughts  in  the 
multiplier,  we  multiply  by  the 
significant  figures  only,  for  the 
reason  that  the   product  of  any 

number  by  0  is  0.    . 

340863  Aus. 

116.     To  Multiply^  when  either  the  Multiplicand  or 
Multiplier^  or  both^  hate  naughts  on  the  right. 

1.    Multiply  463  by  200. 

OPERATION.         Erpfmuition.—ln  all   problems    of  this 
463  kind,  we  write  the  significant  figures  so 

2QQ  that  units  of  the  same  order  stand  in  the 

same  c<»lumn,  and  write  the  naughts  on  the 
;  light  of  the  significant  figures.     We  then 

92600  multiply  the  significan  t  figures  and  annex: 

to  the  product  as  many  naughts  as  there  are  in  the  multiplier 
or  multiplicand,  or  in  both.  The  basis  or  reason  of  this  is, 
thot  the  removal  of  a  figure  or  number  one  place  to  the  left 
increases  its  value  ten  fold.  The  annexing  of  a  naught  removes 
the  significant  figures  one  place  to  the  left,  thereby  increasing 
them  ten  fold ;  and  hence,  annexing  a  naught  is  in  eft'ect  mul- 
tiplying by  10.  For  the  same  reason,  annexing  two  naughts 
is  multiplying  by  100,  the  annexing  of  3  naughts  is  multiply- 
ing by  1000,  etc.',  for  other  powers  of  10.  In  this  problem  we 
fii-st  use  the  multiplier  2  hundred  as  2  u:iH8;  hence  the  first  par- 
tial produet,  926,  was  100  times  too  small.  We  then,  by 
annexing  the  two  naughts,  multiplied  it  by  100,  and  obtained 
92600  as  the  correct  product. 


2.    Multiply  3400  by  26. 
OPERATION. 
3400 
26 

204 

6S 


Multiply  940  by  4700. 

OPEBATION. 

940 
4700 


88400  Aus, 


G5S 
376 

4418000  Aus. 
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L    Multiply  5020  by  420 

5.  Multiply  82000  by  483. 

OPERATION. 

82000 

nr           ^'^3 

5020 
420 

483 

""^          82000 

246 

9G6 

1004 

656 

3804 

2008 

S*?8 

%jM<j 

soeoeooQ 

2108400  Aus. 

396OCO00 

Aus. 

6. 

Multiply  842  by  600. 

7. 

Multiply  1208  by  1020. 

8. 

Multiply  9900  by  707. 

' 

9 

Multiply  23500  by  12030. 

10. 

Multiply  1000  by  6208. 

11. 

Multiply  81000  by  90200. 

12. 

Multiply  45670  by  5780. 

13. 

Miiltiply  987000  bj 

r49. 

117.     To  Multiply  by  the  Factors  of  a  Number. 

Factors  of  a  number  are  such  luiuibers  as  will, 
wlieu  multiplied  toijetlier,  juoduce  the  number. 
Thus  G  an<l  6  are  the  factors  cf  36;  7  and  8  are  the 
the  factors  of  56. 

PRINCIPLE. 

The  product  of  any  number  of  Factors  will  be 
tlie  same,  in  whatever  order  they  may  be  multi- 
plie<l. 

1.     Multiply  2435  by  42. 

OPERATION. 

2435  Bi  pi  anal  ion, — lu  all  problems  of  this 

"     f  kind,  we  separate  the  multiplier  iuto 

*  two  or  more  factors;  tbeu  multiply 

the  multiplicand  by  one  of  the  fac- 

1 7045  tors,  t  he  resulti ng  product  by  another 

^  factor,  and  so  on,  until  we  have  nscil 

aM  the  factors.  The  last  product  will 

be  the  con-ect  product. 


102270  Ans 
n 
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2.  Multiply  7Sl  by  63. 

3.  Multiply  3140  i>v  36. 

4.  Multiply  588  bv  81 


5.  Multiply  480  by  361. 

6.  Multiply  1756  by  125. 

7.  Multiply  3281  by  128. 


118.     To  Multiply^  ichen  the  Multiplicand  or  Multi- 
plier Contains  Dollars  and  Cents. 

1.  Multiply  $342.15  by  6. 

OPEEATION.  Explanation.— Ju.  all  problems  of 

$342.15  this  kind,  we  multiply  in  the  reffu- 

^  lar  manner,  then  prefix  the  dollar 

sign  ($)  and  place  the  point  (  .  ) 

T>                &»     CO  Ai  *^®  place;8  from  the  right.    Our 

Product  $2052.90  answer  is  then  in  dollars  and  cents. 

2.  What  will  1682  pounds  of  sugar  cost,  at  9/ 
per  pound  f  Aus.  $  151.38. 

3.  A  merchant's  monthly  cxi>enses  are  $1342.75. 
What  are  they  for  12  mouths  !      Ans,  $16113.00. 

4.  It  costs  a  family  $2.30  a  day  for  marketing. 
What  will  be  the  expense  for  30  days  I 

Ajis.  $69.00. 

5.  What  will  37  boxes  of  oranges  cost,  at  $3.75 
per  box  I  Ans.  $138.75. 

6.  At  16  cent«  per  pound,  what  is  the  value  of 
23780  pounds  «f  cotton!  Ans.  $3804.80. 

7.  If  it  costs  $17500  to  construct  one  mile  of 
railroad,  what  will  be  the  cost  to  build  364  miles! 

Ans.  $6370000. 

8.  What  will  875  tons  of  railroad  iron  cost,  at 
$55  per  ton!  Ans.  $48125. 


Digitized  by  VjOOQ  IC 


Multiplication,  83 

GENERAL  DIRECTIONS  FOR  MUTIPLICATION. 


119.  From  the  foregoing  eIuci<latious,  we  derive 
the  following  general  directions  for  multiplication: 

1.  Write  the  multiplier  under  tlie  multiplicand^  so 
that  units  of  the  same  order  stand  in  the  same  column^ 
and  draw  a  line  beneath, 

2.  When  the  multiplier  cotmsts  cf  one  fiffurej  begin 
at  the  units  and  multiply  each  figure  of  the  multipli- 
cand by  the  multiplier.  Write  in  the  product  line  the 
units  of  each  resulty  and  add  the  tens,  if  any,  to  the 
next  result. 

3.  When  the  multiplier  consists  of  two  or  more 
figureSy  begin  at  tlie  units  figure  and  multiply  succes- 
sively j  each  figure  of  the  multiplicand  by  each  figure  oj 
tJie  multiplier  J  placing  the  right  hand  figure  of  ea^h 
partial  product  under  tliat  figure  of  the  multiplier 
which  xyroduced  it. 

4.  Draw  a  line  beneath  the  seceral  partial  products 
and  add  them  together/  tlie  sum  tvill  be  the  required 
product.  If  there  are  any  decimals  in  the -f actor s, 
point  off  as  many  figures  from  the  right  of  the  pro- 
duct as  there  are  places  of  decimals  in  the  multipli- 
cand and  multiplier. 

Proof. — 1st.  Carefully  review  the  work.  2nd. 
Multiply  the  multiplier  by  the  multiidicand;  if  the 
results  are  the  same,  the  work  is  probably  correct, 
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xMISCELLflNEOUS  PROBLEMS  IN   MULTIPLICATION. 


120.     1.  What    is    the   value    of  the  following 
numerical  exi>res8ionf 

(4;)_0)+(8x2).  Aus.  53. 

2.    What  is  the  product  of  8+7,  multiplie<l  by 

204—101!  Ans.  1545. 


3.  What  is  the  product  of  lC+18— 10  by  12x21 

Ans.  57G. 

4.  What  is  the    difference   between   50— (5x4) 
and  25+4—8!  Ans.  9. 


5.     Multiply   240—50+22  by   14x10—112—65. 

Ans.  29730. 

0.    Multiply  10  thousand  16  hundred  16,  by  11 
thousand  1 1  hundred  forty  and  11. 

Ans.  214052016. 

7.  Multiply  the  following: 

9x8x7x6x5x4x3x0x2x1. 

Ans.  0. 

8.  What  will  6  dozen  dozen  boxes  cost,  at  one 
half  a  <lozen  dozen  cents  per  box!    Ans.  $622.08. 

OPERATION  INDICATED. 

12=1  doz.;  12  times  12=144=1  doz.  doz.;  then  6 
times  144=864=6  <loz.  doz. 

6=one-half  doz.;  12=1  doz.;  then  6  times  12=72 
=one-half  doz.  doz. 

864x72/= $622.08  Ans. 

or,  thus: 
12  X 12  X  6=864=6  doz.  doz. 
12x6        =  72=one-half  doz.  doz. 


$622.08=Ans, 
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9.  Multiply  one  million  twenty-six,  by  nineteen 
thousauil  seven  bundretl  ten.     Ans.  11)710512460. 

10.  One  cubic  foot  contains  1728  Qubic  inches. 
How  many  cubic  inches  in  324  cubic  feet! 

Ans.  559872. 

11.  One  square  foot  contains  144  square  inches. 
How  many  square  inches  in  95  square  feet? 

Ans.  13680. 

12.  One  gallon  contains  231  cubic  inches^  How 
many  cubic  inclies  in  a  cistern  that  holds  3500  gal- 
lons! Ans.  808500. 

13.  One  busliel  contains  2150.42  cubic  inches. 
How  many  cubic  inches  in  20  bushels! 

Ans.  43008.40. 

14.  One  mile  contains  5280  feet.  How  many  feet 
in  25  miles!  Ans.  132000. 

15.  Allowing  the  year  to  contain  365  days,  how 
many  clays  in  21  years!  Ans.  7665, 

16.  The  human  heart  beats  4200  times  an  hour. 
How  many  times  does  it  beat  in  10  years,  there 
being  24  hours  in  one  day,  and  allowing  365  days 
in  each  year  !  Ans.  367920000. 

OPERATION   INDICATED. 

365,  days,  x  10,  years,  x  24,  hours,  x  4200,  beats,  or 
pulsations, = the  answer. 

17.  Sound  travels  1118  feet  per  second.  How 
far  will  it  travel  in  ten  minutes,  there  being  60 
seconds  in  a  minute!  Ans.  670800  feet. 

18.  A  railroad  train  runs  25  miles  an  hour.  How 
far  will  it  go  in  3  days,  allowing  3  hours  for  lost 
time  in  stoppages!  Ans.  1725. 
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19.  Light  travels  192500  miles  per  second.  How 
many  miles  will  it  ti-aA^el  in  1  day,  there  being  24 
hours  in  a  day,  60  minutes  in  an  hour,  and  60  sec- 
onds in  a  minute?  Ans.  16632000000. 

OPERATION  INDICATED. 

24,  hours,  X  60,  minutes,  x  60,  seconds,  x  192500, 
miles  per  second, = the  answer. 

Or  60,  minutes,  X  24,  hours, = minutes.  60.  sec- 
onds, x  the?  t  minutes, =seconds.  192500,  miles,  x 
the!  f  seconds=the  answer. 

20.  If  a  person  respires  17  times  in  a  minute, 
how  many  times  will  he  breathe  in  a  day! 

Ans.  24480. 

21.  If  a  person  inhales  1  gfiUon  of  air  at  each 
resi)iration,  and  respires  17  tunes  per  minute,  how 
many  gallons  will  he  inhale  in  24  hours  f    . 

Ans.  24480. 

22.  At  $17  per  ouno^.,  what  is  the  value  of  9 
[louiids  of  gold,  tliere  being  12  ounces  in  a  pound 
Troy,  or  Mint,  weight!  Ans.  $1836. 

23.  How  many  pounds  of  coffee  in  ISO  bags,  if 
each  bag  contains  102  i>oundst  Ans.  29160. 

24.  How  many  pounds  of  cotton  in  87  baleS;  if 
each  bale  weighs  475  pounds?  Ans.  41325. 

25.  What  will  27893  pounds  of  tobacco  cost,  at 
56  cents  per  ])ound?  Ans.  $15620.08. 

26.  What  will  1870  acres  of  land  cost,  at  $18 
per  acre!  Ans.  $33660. 

27.  The  Senate  and  House  of  Representatives  of 
the  State  of  Louisiana  consist  of  137  members  ^vho 
receive  $4  per  day.  The  regular  session  continues 
60  days.  What  is  the  yearly  expense  for  the  sala- 
ries of  the  State's  law  makers?         Ans.  $32880. 
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28.  A  contractor  has  SGo  men  employed  at  $1.50 
per  day.  What  are  the  weekJy  wages  of  all  for  6 
days'  labor!  Aus.  $7785. 

29.  What  will  it  cost  to  build  37428  cubic  y;irds 
of  levee,  at  45  cents  per  cubic  yard  f  '  i 

Aus.  $16842.00. 

30.  A  steamboat  arrives  with  3840  bales  of 
cotton,  1320  sacks  cotton  seed,  and  580  barrels 
molasses.  Her  freight  charges  are  $2  i)er  bale  for 
cotton,  25/  per  sack  for  cotton  seed,  and  50/  per 
barrel  for  molasses.  What  is  the  amount  of  her 
freight  bills!  Aus.  $8:300. 

NoTK. — ^^lake  the  Solution  Statement  and  write 
the  lieason  for  the  first  four  following  problems: 

31.  A  drayman  charges  75  cents  a  load,  and  he 
has  hauled  03  1o;m1s.    How  much  is  due  himf 

Ans.  $47.25. 

32.  Wliat  will  it  cost  to  slate  the  roof  of  a  house 
containing  52  squares,  at  $13.25  per  square! 

Aus.  $089. 

33.  The  walks  around  a  dwelling  contain  129 
square  yards.  What  will  it  cost  to  flag  them  with 
German  flags,  at  $3.10  per  square  yard? 

Ans.  $399.90. 

34.  Wliat  will  it  cost  to  pave  a  street,  contain 
ing  20000  square  yards,  with  stone,  at  $4.75  per 
siiuare  yard  !  Ans.  $95000. 

35.  Bought  2180  barrels  of  coal  at  48^  per  bar- 
rel.    What  wa>s  the  cost!  Ans.  $1040.40. 

3G.     Multiply  5  billion  10,  by  5  million  1  thousand. 
Aus.  25005000080010000. 
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37.  A  hogslieiul  of  sugar  contains  10S5  pounds. 
How  many  poumLsiulOT  kogslieads  of  equal  weight  f 

An8.  110095. 

3.S.  A  planter  pro^luced  08  bales  of  cotton.  If 
the  average  weight  of  the  bales  was  400  pounds, 
flnd  the  cotton  sokl  for  13  cents  per  pound,  bow 
touch  money  would  it  bring?  Ans.  $1000.40. 

30*  What  will  3  cases,  containing  2  dozen  pairs 
each,  of  shoes  cost  ^  $2.90  per  pair  f 

Ans.  $208.80. 

40.  If  it  costs  $1.50  a  day  to  support  one  person, 
what  will  it  cost  to  8upi>ort  a  family  of  13  for  one 
year,  or  305  daysl  Ans.  $7117.50. 

41.  There  are  35000  dwelling.4  in  Kew  Orleans. 
Allowing  7  persons  to  each  dwelling,  what  would 
be  the  population  of  the  city  t  Ans.  249200. 

42.  A  merchant  sohl  three  d/>zen  dozen  Lidies^ 
hose  at  on^quarter  of  a  dozen  dozen  cents  a  pair. 
How  much  did  he  receive  for  themt 

Ans.  $155.52. 

See  problem  8  page  84,  for  aid  to  work  the 
above  i)roblem. 

43.  The  pressure  of  the  atmosphere  is  15  pounds 
on  every  square  inch  of  surface.  The  exterior  sur- 
face of  a  man  of  average  sizeis  about  2500  square 
inches.  How  many  pounds  weight  does  he  sus- 
tain? Ans.  37500  pounds. 

44.  How  many  dollars  are  375  $10  gold  pieces 
worth?  Ans.  $3750. 

45.  AVhat  is  the  value  of  2140  dimes  ? 

Ans.  $214.00. 

40.    What  is  the  value  of  1010  quarter  dollars? 

Ans.  $252.50. 


Digitized  by  VjOOQ  IC 


Prohlemn  in  Multiplication.  8S 

47.  What  is  the  vahie  of  728  nickels! 

Alls.  $36.40. 

48.  AVhat  is  the  vahie  of  1GV2  half  dollars! 

Ans.  $800.00. 

49.  Lifjht  travels  192500  miles  a  second,  and  it 
reijuires  100000  years  to  travel  to  us  from  some  oi 
the  tixed  stars  that  are  seen  with  the  telescope. 
Allowing  305  days,  5  hours,  48  minutes,  and  4U 
seconds  to  a  ye^ir,  and  remembering  that  there  are 

.  24  hours  in  a  day,  GO  minnt^^s  in  an  hour,  and  00 
secoucLs  in  a  minute,  how  far  distant  are  such  stars! 
Ans.  C074708.S3250000000  miles. 

OPERATION  INDICATED. 

24,  hours,  X  305,  days, +5  hours=8705  hours. 

GO,  minutes X 8765,  hours,+48  minutes=52e'>048min. 

GO,  seconds,  X  525948,  min.,+49,  seconds, =31556929 

seconds  in  1  year. 
3155G929sec.  x  100000,years= 3 155692900000  seconds 

in  100000  years. 
3155692900000  se<5.x  192500,  miles,=the  answer, 
or,  thus: 
365x 
24+5  hours. 


8705  hours,  x 
60+48  minutes. 


525948  minutes,  x 
60+49  seconds. 


31556929  seconds  in  1  year,  x 
100000 


3155692900000  seconds  in  100000  years,  x 
192500 


007,470,883,250,000,000  miles,  Ans. 


12 
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50.  Duriug  the  fiscal  year  ending  Sept.  1,  1876, 
there  were  received  30181  hogshesula  of  tobacco. 
If  each  hhd.  contained  12  pounds  of  poison,  how 
many  pounds  of  poison  were  there  in  the  whole  f 

Aus.  362172. 

51.  The  circumference  of  the  earth  is  nearly 
25000  miles ;  the  distance  to  the  sun  is  3800  times 
as  many  miles.    How  far  is  it  to  the  sunt 

Ans.  95000000. 

52.  4875  is  the  thirteenth  part  of  a  number. 
What  is  the  number  f  Ans.  63375. 

53.  The  sun  is  1384500  times  as  large  as  the 
earth;  the  earth  is  45  times  as  large  as  the  moon. 
How  many  times  is  the  sun  as  large  as  the  moouf 

Ans.  62302500. 

54.  A  man's  receipts  are  $1800  a  year  and  his 
disbursements  are  $1125  a  year.  How  much  are 
his  net  receipts  in  3  years!  Ans.  $2025. 

55.  It  is  estimated  by  Astronomers  that  7500000 
visible  meteors  fall  upon  the  earth  daily;  it  is  also 
estimated  that  the  average  weight  of  each  is  100 
grains.  From  these  figures,  and  allowing  365  days 
to  the  year,  what  is  the  annual  growth  of  the  earth 
in  weight  by  the  accession  of  the  visible  meteoric 
matter?  Ans.  273750000000  grains. 


Digitized  by  VjOOQ  IC 


Synopsis /or  Review.  dl 

SYNOPSIS  FOR  REYIEW. 


Define  tlie  following  words  and  i>lira.ses: 

102.  Multiplication.  103.  Multiplicand.  104. 
Multiplier.  105.  Product.  100.  The  meaning  of 
Factors.  107.  The  Sign  of  Multiplication.  108. 
Principles  of  Multiplication.  109.  Proof  of  Multi- 
plication. 112.  The  Philosophic  Method.  112. 
Reason.  112.  Judgment.  112.  Premises.  112. 
Analogical.  112.  Axiomatical.  113.  Reason  for 
Multipljnng  Abstract  Numbers.  114.  To  Multiply, 
when  the  Multii)lier  consists  of  only  one  figure. 
115.  To  Multiply,  when  the  Multiplier  consists  of 
more  than  one  figure.  116.  To  Multiply,  when 
either  the  Multiplicand  or  Multiplier,  or  both,  have 
naughts  on  the  right.  117.  To  Multiply  by  the 
Factors  of  a  Xumber.  118.  To  Multiply,  when 
the  Multiplicand  or  Multiplier  contains  Dollars 
and  Cents.  119.  General  Directions  for  Multipli- 
cation. 
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121.  DiTision  is  the  process  of  findiug  how 
many  times  one  nmnber  is  equal  to  another,  which 
is  used  as  a  unit  of  measure.  Or,  differently  defined, 
it  is  the  process  of  findiug  one  of  the  factors  of  a 
given  product  when  the  other  factor  is  known. 

122.  From  the  first  and  the  better  definition, 
we  see  that  Division  is  a  process  of  measuring  some 
numbers  by  other  numbers.  And  that  it  is  not  the 
process  of  finding  how  many  times  one  number  is 
contained  in  another,  as  is  taught  by  nearly  all  the 
authors  of  Arithmetics.  One  number  cannot  go 
into  another,  howevet  small  the  one  or  large  the 
other;  and  the  questions  of  division  of  numbers 
do  not  warrant  a  definition  so  unmathematical, 
indefinite,  and  illogical. 

The  folloAving  questions  and  oi)erations  will  eluci- 
date the  point: 

1.  You  have  $6.  and  I  have  $2.  How  many  times 
is  your  money  equal  to  minet 

Is  it  not  clear,  by  the  terms  of  the  question,  that 
your  sum  of  money  is  to  be  conijiared  with,  and 
measured  by,  my  $2.t  And  the  contracted  thought 
to  do  this  is,  $6  is  equal  to  $2,  3  times. 

The  full  thought,  recognizing  1,  or  tiniVy,  as  the 
basis  of  all  numerical  coraimtations  would  be  as 
follows:  $6.  is  equal  to  $1,  6  times.  Since  $6.  is 
equal  to  $1.,  C  times,  it  is  equal  to  $2,  one-half  the 
number  of  times,  which  is  3. 

(93) 
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2.  Again. — You  hiive  8  yards  of  cloth  and  I 
haye  4  yanls.  How  many  times  is  your  quantity 
of  cloth  equal  to  minet 

Here  it  is  i>lain  that  my  4  yards_  is  made,  by  the 
terms  of  the  question,  the  unit  of  measure;  and 
your  8  yards  is  the  thing  to  be  measured.  And  the 
contracte<l  thought  to  do  the  work  would  be,  8  yanls 
is  e<iual  to  4  yard's,  2  times. 

The  full  logical  reason  is  as  follows:  8  yards  are 
equal  to  1  yard  8  times.  Since  8  yanls  are  equal  to 
1  yard  8  times,  they  are  equal  to  4  yards  instead  of 
1,  the  fourth  part  of  the  number  of  times,  which 
is  2. 

3.  Divide  10  by  5. 

In  this  iiroblem  the  real  question-  is,  how  many 
times  is  10  equal  to  5:  not  hoic  many  times  5  c(xn  go 
into  10. 

5  is  the  unit  of  measure  and  10  is  the  nund)er  to 
be  divided  or  measured. 

The  contracted  reasoning  is,  10  is  equal  to  5,  2 
times;  not  5  is  contained  or  goes  into  10,  2  times. 
The  full  logical  reason  is  as  follows :  10  is  equal  to 
1, 10  times.  Since  10  is  equal  to  1, 10  times,  it  is 
equal  to  5,  instead  of  1,  the  fifth  part  of  the  num- 
ber of  times,  which  is  2. 

This  process  of  reasoning  is  ai)plicable  to  every 
I>ossible  question  of  division,  an<l  is  the  only  logi- 
cal reasoning  that  can  be  given  for  abstrsict  num- 
bers. Yet  strange  to  say  it  has  escaped  the  atten- 
tion or  the  approbation  of  all  other  authors  of 
Arithmetics.  With  due  modesty,  we  claim  some 
merit  for  its  first  introduction,  and  earnestly  com- 
mend it  to  the  thoughtful  consideration  of  authors, 
of  students,  and  of  the  public. 

123,  The  Dividend  is  the  numoer  to  be  meas- 
ured, or  the  number  to  be  di\ided. 
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124.  The  Divisor  is  tlie  iiurabor  used  as  the  nnit 
of  measure^  or  the  number  by  which  we  divide, 

125.  The  Quotient  is  the  result  of  the  division, 
and  shows  how  many  times  the  dividend  is  equal  to 
4he  divisor. 

126.  The  Remainder  is  the  number  left  after 
dividing  dividends,  which  are  not  nndtiples  of  the 
divisor,  or  which  are  not  an  exaet  number  of  times 
equal  to  the  divisor.  It  must  always  be  less  than 
the  divisor. 

1-27.  The  Sign  of  Division  is  a  horizontal  line 
with  a  point  above  and  below,  thus  -r-.  It  is  read 
divided  by^  or  is  equal  to  ;  and  it  indicates  that  the 
number  befoi'e  it,  is  to  be  divided  by  the  nund>er 
after  it;  thus  25-7-5,  is  read  2o  divided  by  5,  or  25  is 
equal  to  5^ 

128.  Division  is  also  indicated  by  a  horizontal 
line,  a  verticil  line,  or  a  curved  line,  wiien  jilaeed 
between  the  dividend  and  the  divisor.  Thus, 

30  9  I  36,         9)36,  3g(^ 

"9"  ' 

are  all  read  36  divided  by  9,  or  how  many  times  is 
36  equal  to  9? 

PRINCIPLES  OF  DIVISION. 

129.  1 .  When  the  divisor  and  dividend  are  both 
denominate  or  both  abstract  numbers,  the  quotient 
will  be  an  abstract  number. 

2.  When  the  divisor  is  an  abstract  number  and 
the  dividend  a  denominate  number,  the  ^piotient 
will  be  a  denominate  number. 
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3.  When  there  is  a  remainder  it  is  a  part  of  the 
clivitleucl,  and  is  therefore  the  same  iu  name  or 
kind. 

4.  Multiplying  the  dividend  or  dividing  the 
divisor  multiplies  the  qnotient. 

5.  Dividing  the  dividend  or-  multiplying  the 
divisor  divides  tlie  quotient. 

6.  Multiplying  or  dividing  both  the  divisor  and 
dividend  by  the  same  number  does  not  change  the 
qnotient. 

130.  Proof. — Multiply  the  quotient  by  the 
divisor  and  to  the  prmluct  add  the  remainder,  if 
any.  If  the  result  is  equal  to  the  dividend  the 
work  is  correct. 

131.  The  operation  of  Division  may  be  per- 
formed!, either  by  Addition  or  Subtraction.  Thus, 
iu  the  following  problem : 

How  many  times  is  25  equal  to  8! 

Ans.  3  times  and  1  Remainder. 


OPKRATION  BY  ADDITION. 

25  is  equal  to   8,  1  time. 
25         "       "    8, 2  times. 

16 
2o  IS  equal  to  8,  3  times, 

24 
1  Remabi'r. 

25. 


OPERATION  BY  SUBTRACTION. 

25   is  equal  to 
8,    1  time, 

17 
8,    2  times, 


8,    3  times,  and 


1  Kcmainder, 
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2. 

ORAL 

EXERCISES. 

1. 

How 

mauy  times 

is  0 

eqmil  to  1?  or   0-^  1=? 

2. 

(< 

(i 

1 

(( 

0?or    1-r-  0=! 

Alls.  All  iiifiuite  number  of  times. 

3. 

How 

many  times 

is  1 

equal  to 

l?or    14-  l=f 

4. 

2 

a 

l?or    24-  l=f 

5. 

3 

a 

If  or   34-  1=? 

6. 

4 

a 

2?  or    44-  2=1 

7. 

8 

U 

2?  or    84-  2=1 

8- 

9 

u 

3?  or    94-  3=1 

9. 

12 

u 

4?  or  124-  4=? 

10. 

20 

u 

5?  or  204-  5=? 

11. 

24 

u 

6?  or  244-  0=1 

12. 

35 

a 

7?  or  354-  7=? 

13. 

5Q 

a 

8?  or  504-  8=1 

14. 

03 

u 

9?  or  034-  9=? 

15. 

72 

u 

9?  or  72-^  9=? 

16. 

80 

u 

10?  or  804-10=? 

17. 

SS 

u 

11?  or  884-11=? 

18. 

90 

u 

12?  or  904-12=? 

19. 

¥ 

=1 

4)42= 

:? 

9)45=? 

774-  7? 

ill 

=  ? 

G)48= 

.? 

5)55=? 

844-12? 

20.  How  many  times  is  24  e<iual  to  3,  to  4,  to  0,  to 

8,  to  12,  to  24? 

21.  How  many  times  is  30  equal  to  3,  to  4,  to  6,  to 

9,  to  12,  to  30? 

22.  How  many  times  is  42  equal  to  2,  to  0,  to  7,  to  42  ? 

23.  '*     "    04  ~  ■    --^ 

24.  ''     '^         72 

(25)  (29) 
18=0?    32=8? 

(26)  (30) 
^  24=8?    35=7? 

(27)  (31) 
27=9?    30=0? 

(28)  (32) 
30=0?    42=7? 


u 

2,  to  4,  to  8,  to  64! 

u 

2,  to  8,  to  9,  to  72? 

(Si) 

54=9? 

(37) 
6G=  6? 

(»4) 
48=6? 

(38) 
77=11? 

(35) 
63=7? 

(39) 
84=12? 

(36) 
72=8? 

(40) 
95=  5? 
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41.        — =!     —  =f    — =?     ~=f     — =1     --=? 
2  748911, 

47.     4  I  lG=t      5  I  45=!      7)5G=!      9)72=t 

24^^  32(^^ 

133.  FRACTIONAL    NUMBERS. 

Wlicii  we  divide  a  unit  or  a  number  of  units  of 
any  kind  into  equal  part«,  tliese  parts  are  some- 
times c;illed  fractions.  Tbe  name  of  the  equal  parts 
varies  according  to  the  number  of  parts  into  which 
the  thing  or  number  was  divided. 

When  the  unit  or  number  is  divided  into  2  equal 
parts,  1  of  the  parts  is  called  one-hal/j  and  is  written 
thus,  i.  If  divided  into  4  equal  i)art8,  1  of  the  parts 
is  called  one-fourth.,  and  is  written  thus^  J;  3  of  tlie 
parts  are  cidled  three-fourths^  and  are  written  thus,  |. 

In  like  manner  we  obtain  fifths^  sixthn,  sevenths^ 
eighths  J  ticelftliSj  sixteenths  j  twenty-firsis,  etc. 

In  writing  fractional  numbers  in  figuiva,  we  jilace 
the  number  which  shows  the  name  of  the  i)arts 
below  a  horizontal  line  as  a  divisor  j  and  the  number 
which  shows  how  many  parts  are  taken,  or  used, 
above  the  line  as  a  dividend. 

The  following  examples  will  fidly  elucidate  this 
work: 

Two-thirds,  §.     IFive-eights,  f .    I  Seven-twelfths,  /^ 
Three-fourths,  f.|Seven-ninths,^.|Niue- tenths,  ^. 
Fifteenth-sixteenths,  ||.     |     Eleven-Eightieths,  ^. 

How  do  yoii  find  J,  ^,  J,  ^,  etc.  of  any  number? 

How  do  you  find  |,  |,  |,  |,  etc.  of  any  number! 

What  is  §  of  9! 
"    "  I  of  12! 
"     "  J  of  40! 


What  is  J  of  41 
"  "  iofGf 
^'    "    I  of  8! 

13 


What  is  i  of  15! 

"     '^   I  of  18! 
<^    <^    iJ^of28! 


Digitized  by  VjOOQ  IC 


98    Soule^H  latermcdUite^  Vhilosophii)  Anthineiic, 

134.         ORAL  AND  WRITTEN  PROBLEMS. 

1 .  5  ])oiiud.s  coat  40  cents.  What  was  the  cost  of 
1  pound f 

SOLUTION  STATEIVIENT. 

^  Reason,— o    poiimls    cost 

40  40^.     Siuco  5  i>ouuds  cost  40 

ceuts,  1  pound  will  cost  tlio 
8(^  Ans  '^^^  part,  which  is  8  ccuts. 

Reason^   Whyj  and   Where/orey  continued. 

Question  1. — How  do  you  know  that  if  5  pounds 
cost  40  cents,  1  pound  will  cost  the  5th  partf 

Answer. — By  the  exercise  of  my  judgment — by 
the  use  of  the  reasoning  faculties  of  my  mind. 

Question  2. — What  do  you  mean  in  this  connec- 
tion by  judgment! 

Answer. — The  couchision  arrived  at  by  the  oper- 
ations of  the  mind,  after  having  duly  considered 
the  premise,  the  fa<;t8,  and  the  ex)nditions  of  the 
problem. 

Question  3. — ^What  <lo  3'ou  meiin  by  the  premise 
or  premises! 

Answer. — ^The  proposition,  declaration,  truth,^or 
fact  which  is  stated,  or  asserted,  as  the  basis,  or 
predicate,  of  a  question.  In  this  problem  the  pre- 
mise is,  5  pounds  cost  40  cents. 

Question  4. — Why  will  1  pound  cost  one  Jifth  part 
as  much  as  5  pounds! 

Answer. — Because  1  is  the  fifth  part  of  five. 

Question  5. — ^What  kind  of  reasoning  is  the  fore- 
going. 

Answer. — (See  answer  to  the  same  question  on 
page  71). 

Question  6. — What  do  you  mean  by  reason! 

Answer. — (See  answer  to  the  same  question  on 
page  71). 
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It"  12  yjinls  cost  60  cents,  what  will  J  yard 


fc«OLUTlOX  STATEMENT. 


/ 


12 


GO 


5/  Alls. 


Reaaon, — 12  yards  cost  60^. 
Since  12  yanU  cost  60  cents, 
1  yard  will  cost  the  12th 
part,  wliicU  ia  5  cents. 


Questions. — 1.  How  do  you  knoNV  tliisf     2.  Why 
will  it  I     3.  AVhat  do  you  mean  by  ju<lgineiitf 

3.      9   barrels   ot  Hour  cost  *72.     What  was  ttie 
cost  of  1  barrel ! 


SOLITTIOX  STATEMENT. 

8 
71 
9 

88  Aus. 


Reamn. — 0  barrels  cost|572. 
Since  9  barrels  «ost  $72,  1 
barrel  Avill  cost  the  9th 
part. 


Queustions. — 1.    ITow  do  you  know  this?     2.  Why 
will  it?     3.  What  do  you  mean  by  judgment! 

4.     Paid  $18  for  6  days'  hilmr.     What  was  the 
rate  i)er  day! 


SOLUTION  STATEMENT. 

8 
18 


$3  Ans. 


Redman. — 6  days*  labor  cost 
^IS,  Since  6  days*  labor  cost 
#18.  1  day*s  labor  will  cost 
the  6th  part. 


Questions. — 1.  How  do  vou  know  this!     2.  Why 
will  it! 
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5.    The  freight  on  17  bales  of  cotton  was  $51. 
WJiat  Avas  the  freiglit  per  bale! 


SOLUTION  STATEMENT. 

51 


17 


$3  Ans. 


Reaaon. — Tho  freight  on  17 
bales  was  $51.  Since  the 
freight  on  17  bales  wa«  $51, 
on  1  bale  it  would  be  the 
17th  party  which  is  $3. 


Questions. — 1.  How  do  you  know  this!  2.  Why 
will  iti    3.     What  do  you  mean  by  judgment! 

G.  If  you  divide  2  dozen  oranges  equally 
betweeii  8  persons,  how  nuiny  oranges  will  you  give 
each  I 


SOLUTION  STATEMENT. 
O. 
24 


8 


3  Oranges  Ans. 


Reason.—^  persons  are  to 
receive  24  oranges.  Since  8 
]>ersons  are  to  receive  24 
oranges,  1  jwrson  will  re- 
ceive tho  8th  pact,  which  is  3 
oranges. 


Questions. — 1.  IIow  do  you  know  this  ?    2.  Why! 

7.    A  railroad  train  runs  360  miles  in  12  liours. 
What  is  the  speed  per  hour! 


SOLUTION  STATEMENT. 
M. 

3G() 


12 


Reason.-lw  12  hours  360 
milea  are  run.      Since  360 

miles  are  run  in  12  hours,  in 

1  hour  tho  12th  part  of  tho 
6\}  miles  Ans.  distance  would  be  run,  which 
is  30  miles.  Or,  since  12  hours'  running  give  360  miles,  1 
hour's  running  vnW  give  the  12th  part. 

Questions. — 1.  IIow  do  you  know  thisi    2.  Whyl 
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8*      Rice  is  7  cents  i)er  jmuiul.  How  many  pounds 
can  you  buy  for  35  cents! 


1st   SOLUTIO.Y  STATEMENT. 

tb 
1 
35 

5  lbs.  Ans. 

2d    SOLUTION  STATEMENT. 


35 


5  lbs.  Aus. 


Reason.— 7  cents  buy 
1  pound  of  rice.  Sinci) 
7  cents  wiU  l»ny  1  Jh., 
1  cent  will  buy  tbo  7th 
part,  and  35  cents  will 
liny  35  times  as  much. 
Or,  since  7  cents  will 
buy  1  pound,  for  35 
cents  you  can  buy  as* 
mauy  pounds  as  35 
cents  are  equal  to  7 
cents. 


Questions. — 1.  How  do  you  know  this?    2.  Why? 
3.  What  do  you  mean  by  judgment! 

O.     At  0  cents  per  pound,  how  many  pounds  can 
be  bought  for  45  cents!  Ans.  5  pounds. 

10.  Flour  is  worth  $8  ])er  barrel.     How  many 
barrels  can  be  purchased  for  $50 ! 

Ans.  7  barrels, 

11.  For  $.95,  liow  many  papers  can  you  buy  at 
5  cents  a  pai)er!  Ans.  19  pajiers. 

12.  At  $3  a  piece,  how  many  duiirs  can  be  bought 
for  $36  f  Ans.  12  chairs. 

13.  If  the  printer  charges  $1.50  to  set  1  page  of 
this  book,  how  many  pages  can  be  set  for  §75? 

Ans.  50  pages. 

14.  The  dividend  is  42  and  the  divisor,  7.   What 
is  the  <piotient  f  Ans.  C. 

15.  The  divisor  is  8,  the  quotient  3,   and  the 
remainder  2.    AVhat  was  the  dividend!    Ans.  2G. 

16.  8    G4=?    Write  the  full  reasoning. 


Digitized  by  VjOOQ  IC 


10:3     iSoule  -H  In termedinie,  Ph  ilosoph  ie  A  rith nietk, 

VRITTEN    EXERCISES. 


135.     To  Divide  }Vhen  the  Divisor  Doen  Not  Exceed 
Twelve, 

1.     Divide  3G48  by  ,>. 

/     OPERATION.  Eiplaiuition.^Jn    all    prob> 

Divisor  5)  3G48  ilivideinl.  }V"*^^  of  this  kind,  we  write 

__^  tlie  nnmbers  as  shown  in  the 

^      j^-      A^  ^  1.^         -1  r»  operation,  and  then  begin  on 

Quotient  729,  and  3  rem.  the  left  of  the  dividend  to 

divide.  We  be^in  on  the  left  in  order  to  carry  the  remainder, 
if  any,  of  the  hij^her  order  of  nnits  to  the  next  lower  onler. 
In  this  problem,  we  first  take  the  3  thomandsy  and  by  in8i>ee- 
tion  we  see  it  is  not  eqnal  to  5;  wc  therefore  nnite  it  with  the 
6  hnndrcd.^y  makin*^  36  hundreds,  which  by  trial  mnltiplication 
and  subtractiim  mentally  performed,  we  find  is  equal  to  5,  7 
hundreds  times  and  1  remainder ;  the  7  we  wi;ite  in  the  hundred* 
column  of  the  quotient  line,  directly  under  the  6,  the  last 
figure  of  the  dividend  used.  Then  to  the  1  remainder  wo 
mentally  annex  the  4  tens^  making  14  tens,  as  the  second  par- 
tial dividend,  and  which,  by  numtal  mnltiplication  and  sub- 
traction, we  fin<l  it  equal  to  5,  2  tens  times  and  4  remainder; 
the  2  we  write  in  the  tens  column  of  the  quotient  line,  and  to 
the  4  we  mentally  annex  the  units  figure  of  the  dividend, 
making  48  uH/7s  as  the  third  and  last  partial  dividend;  this 
we  find,  by  mental  multiplication  and  subtraction,  to  be  equal 
to  5,  9  times  and  3  r«Muainder. 

The  remainder  is  usually  expressed  fractionally  by  writing 
it  over  the  divisor;  thus  jf,  which  expresses  the  part  of  a  unit 
of  times  that  the  remainder  is  equal  to  the  divisor. 

SHORT   DIVISION. 

136.  Operations  in  division  jutcordiug  to  the 
foregoing  method,  are  called  short  division^  because 
the  multiplication  and  subtraetiou  work,  in  finding 
the  remainder  of  the  partial  dividends,  were  men- 
tally performed. 
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m 


2.     How  many  timers  is  84G  equal  to  G  ? 

OPERATION. 

Divisor   G)81G  Divi<leild.  Erplanallon.^In  tho  pre- 

__^_  cediu<^  problem,  we  «(avo  a 

Oii^^fiAnf     IJ^I  ^^^^^   •**"^  explicit   explaiin- 

oi>eriitioii.  In  ]>nict!ce,  miicli  of  the  exiilauatiou  tliereiu 
piven  is  oiiiitteil,  and  tlie  work  performed  thus:  Commeneiii«? 
with  tho  left  hand  fijjure  we  say  H  is  eciual  to  G,  1  time  and  2 
renuHuder ;  24  is  eqiuil  to  G,  4  times  ;  G  is  etpial  to  (>,  1  time. 

Work  the  followin<j:  inditiiited  divisions: 


(3) 

7)847 

121 

(7) 
8)1471 


0) 
8)12:327 


154G^ 

(8) 
4)11899 


9)1085 
120| 

9)81018 


(g: 

11)2:580 


21G|? 

(10) 
12)10824 


(11) 
2344 

3 


(12) 
I  93020 


(13) 
21:345-1-8 


Divide  the  followiuic  niiinbers: 


(14) 
9)7G451 


15.     9872  l)v  4 
10.     1483  "    7 

17.  1G91  "    9 

18.  41070  '^    8 
23.  AMiatis  Jof  $528? 
24        '^  are  I  of  $1005? 

Oi)eratioii  for  the  24th 
problem. 
o)«1005 


$  201=1 
3 


$G03  Alls. 


19.  1028G  by  G 

20.  48710  *^    7 

21.  10008  '*    9 

22.  199999  "    8 

25.  What  are  3  of  $448? 

2G.         ''     ''     I  of  $0448? 

Oi)eration  for  the  2Gth 

])robleiu. 

8)$G448 


$  80G=J 

7 


$5G42  Alls. 
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27.  How  many  apples  can  bo  bought  for  $2.25, 
at  5  cents  a  piece  f  Aiis.  45  apples. 

28.  At  15  cents  a  pound,  how  many  pounds  can 
you  buy  for  $3.15f  Ans.  21  pounds. 

29.  Paid  $90  for  10  volumes  of  Clmmbers'  Cyclo- 
l>edia.    What  was  the  i)rice  of  one  volume! 

Ans.  $9. 

30.  If  8  men  are  to  receive  $5791  in  equal  parts, 
what  will  be  ejich  man's  share!  Ans.  $723J. 

31.  The  dividend  is  63,  and  the  quotient  is  9. 
What  is  the  divisor!  Ans.  7. 

32.  The  quotient  is  15,  the  divisor  3,  and  the 
remainder  2.    What  is  the  dividend!       Ans.  47. 

33.  The  quotient  is  3G,  and  the  divisor  6.  What 
is  the  dividend !  Ans.  216. 

34.  The  dividend  is  72,  and  the  divisor  is  4. 
What  is  the  quotient !  Ans.  18. 

35.  How  many  p<mnds  of  cotton,  at  11  cents  a 
l)Ound,  will  be  required  to  pay  for  33  pounds  of 
sugar  <©  8  cents  a  pound!  Ans.  24. 

137.     To  Diride  When  the  DIrwor  Exceeds  Twelve. 

1.    Divide  7387  by  36. 

OPERATION.  Erj)lanaium.—V^ e   first 

Divisor,  Di\idend,  Quotient,  ^rite    the    numbere,    as 

3(>)  7387  (205 J^     «^^«;^'^  ^"^   the   operation, 

'  -Q  \        d «      and  oouimence  to  uivide  as 

•  "^  explained  iu  the  first  Avrit- 

ten  example.    But  as  the 

187  divisor  is  too  large  to  be 

2gQ  conveniently  nsed  mental- 

ly,  we  therefore  write  the 

.  operation  of  mnltiplving 

7  remainder,  the  divisor  by  the  quotient 
figures,  and  subtracting  the  successive  products  from  the  sev- 
eral partial  dividends.    In  performing  the  division  we  first 
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I  l>y  comparison,  tliat  7  Ihamands  are  not  equal  to  36,  an<l 

lience  there  will  bo  no  thousamlH  in  tho  quotient.     We  then 

auuox  to  the  7  thoummU  tlio  3  hundredsy  making  73  hundreds 

as  tlie  firnt  partial  dividend;  this  is  equal  to  36,  2  times,  and 

a  rciiiaiiicl<»r;  we  write  the  2  in  the  hundreds  column  of  the 

r|uotieuty  multiply  the  divisor  by  it,  write  the  product  under, 

aiid  subtract  the  same  from,  the  73  huwlreds  of  the  dividend. 

Xliia  Avork  gives  us  1  hundred  remainder,  to  which  we  annex 

tbe  8  tenA,  making  18  tens  as  the  second  partial  dividend;  this 

YKirtial  dividend  U(»t  being  e*iual  to  36,  we  write  0  (no  tens) 

iu  the  tims  ccdumn  of  the  quotient,  and  annex  to  the  18  tens 

tlie  7  units,  making  187  units  as  the  third  and  last  ])artial  divi- 

«leii(l.     Tliis  is  equal  to  36,  5  times  and  a  renminder ;  wo  write 

the  5  in  the  (quotient,  multiply  and  subtract  as  we  did  with 

the  first  obt^iined  lignre  of  the  quotient,  and  thuf^  pr(»duce  7 

refnaiiiflcr,  which  we  write  over  tho  divisor  as  explained  in 

short  division. 

LONG  DIVISION. 

Oi>eratioiis  iu  division,  according  to  the  above 
method,  are  calle<l  long  dlvhion,  for  tiie  reason  that 
the  multiplication  and  subtraction  work  in  fiiidiuf? 
the  remainders  of  tlie  partial  dividends  is  written. 


GENERAL   DIRECTIONS    FOR    DIVISION. 


138.  From  the  foregoing  elucidations,  we  derive 
tlie  following  general  directions  for  the  operations  of 
ilivision.  For  the  process  of  reasoning  given  in 
connection  with  the  operations  or  solution  Htatements, 
we  refer  to  pages,  98,  99,  and  100. 

1.  Draw  a  vertical  or  curved  lincj  and  write  the 
dividend  on  the  right  and  the  divisor  on  the  left. 

2,  Talce  the  least  number  of  the  left  hand  figures  oj 
the  dividend  that  are  equal  to  or  greater  than  the 
divisor,  find  how  many  times  the  same  is  equal  to  the 
divisor  J  and  write  the  result  in  the  quotient  line, 

14 
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lOG    Soulc^s  Intcrinedmte^  Philosophic  Arithmetic. 

3.  2[ultipli/  the  dlvtsor  by  this  quotient  figurcj 
subtract  the  product  from  tJie  partial  dividend  used^ 
a)id  to  tlie  remainder  annex  the  succeeding  figure  of 
the  dividend  and  divide  as  before. 

4.  Proceed  in  like  manner  until  all  the  figures  of  tJie 
dividend  have  been  used. 

5.  When  the  partial  dividend  is  not  equal  to  the 
divisor  J  write  a  naught  in  the  quotient^  annex  the  suc- 
ceeding figure  of  the  dividend  to  the  partial  dividend^ 
and  proceed  as  before. 

G.  If  there  is  a  remainder  after  the  laM  division^ 
icrite  it  in  the  quotient j  draw  a  line  below  it^and  write 
the  divisor  underneath^  as  apart  of  the  quotient. 

Proof.  Multiply  tlio  quotient  by  the  divisor 
and  to  the  product  add  the  remainder,  if  any.  If 
tlie  result  is  equal  to  the  dividend,  the  work  is 
correct. 

Note — 1.  The  product  referred  t<»  iii  No.  3,  must  never  be 
(frealer  than  the  partial  divi<lend  from  which  it  is  to  be  sub- 
tracted; if  It  is  larger,  the  quotient  figure  is  too  large,  and 
must  be  diminished. 

2.  The  remainder,  after  each  subtraction  referred  to  iu 
No.  3,  must  always  bo  less  than  the  divisor;  if  it  is  not,  the 
last  (xuotient  figure  is  too  small  and  must  be  increased. 

3.  The  o^der  of  each  quotient  figure  is  the  same  as  the  low- 
est order  in  the  partial  dividends  from  which  it  was  obtained. 


m^ 


Digitized  by  VjOOQ  IC 


JDivision^ 
How  many  times  is  GG804  equal  to  531 

OPERATION. 


107 


Ans.  1260|A. 


I^ivisor,  Dividend.  Quotient, 
53)  66804  (126011 
53     si"  £ 


138 

320 
318 

2i 

3.    \V  bat  is  the^iquotieut 
of  107941^396! 

OPERATION. 

396)107941(272  Quotient. 
792 

2874 
2772       . 


Proof. 

1260  Quotient. 
63  Divisor, 

3780^'   ^  ' 
0300    - 

24  Eemainder. 


66804  Dividend. 


4.    Divide  7167901    bv 
11267. 

OPERATION. 

11267)7167901(636  Quot't. 
67602 


1021 
792 

229  Kemainder. 
6.     Divide  784  by  82. 

STATEMENT. 

82)  784 (Off  Ans. 

7.  Divide  2461  by  74. 

8.  Divide  4809  bv  91. 

9.  Divide  13872  by  263. 

10.  Divide  54123  by  1423. 

11.  Divide  628100  by  156. 

12.  Divide  10000  by  304. 


40770 
33801 

69691 
67602 


2089  Remainder. 
G.     Divide  91070  by  8761, 

STATEMENT. 

8761)91070(10|f|  J  Ans. 
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13.  Divide  37021  by  2002. 

14.  Divide  8888888  by  332311. 

15.  Divide  $6805  equally  between  5  men.  What 
will  be  the  share  of  each!  Ans.  $1361. 

16.  What  is  the  sixty -fourth  part  of  $44800! 

Aus.  $700. 

17.  145  men  picked  1305000  pounds  of  cotton. 
Supposing  each  i)icke<l  an  equal  quantity,  how  much 
did  each  man  pick?  Ans.  9000  pounds. 

18.  A  father  gave  his  7  sons  a  Christmas  present 
of  $353.50  to  be  shared  equally  among  them.  What 
was  each  one's  share!  Ans.  $50.50. 

139.     To  Divide  wh'en  tJiere   are  Naughts  on  tlie 
Right  of  the  Divisor, 

1.    Divide  2843  by  200.  Ans.  14^^J^. 

OPERATION.  Etplanalion.—Smco   by   our 

oiAAxoQi/iQ  scale  of  numbers  they  increase 

-:|UU) J»j4J  from  right  to  U/i  in  a  tenfold  ra- 

■  tio,  and  decrease  from  left  to  right 

14  and  43  Eem.      P  »  corresponding  manner,  it 

18  clear  that  the  removal  of  any 

order  of  figures  from  left  to  right  dimniishes  its  value  ten  times 

for  each  place  of  removal.    And  as  previously  shown  page  80, 

that  the  annexing  of  naughts  multiplies  numbers,  by  removing 

them  to  places  of  higher  value,  so  in  like  manner,  cutting  figures 

off  from  the  right  of  a  number  removes  the  remaining  orders  to 

the  rightf  and  hence  decreases  them  ten/bW  for  every  figure  cut  off. 

Hence  to  cut  off  one  figure  is  dividing  by  10;  to  cut  off  two 

figures  divides  by  100;  to  cut  off  three  figures  divides  by  1000; 

and  so  on. 

Considering  these  principles,  in  all  cases  of  this  kind  we 
cut  off  the  naughts  from  the  right  of  the  divisor  and  the  same 
number  of  figures  from  the  right  of  the  dividend;  and  then 
divide  the  remaining  figures  of  the  dividend  by  the  remain- 
ing figures  of  the  divisor.  When  there  is  a  remainder,  annex 
^he  figures  cut  off,  and  we  obtain  the  true  remainder. 
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iHvisioii. 
^.     Divide  87931  by  1000. 

OPERATION. 

I|000)87j931 
Quotient  87  and  931  Remainder 


109 


Ans.  S7yVo^tf. 


3. 


Divide  178  by  10. 

OPERATION. 

Ij0)17|8 


Quotient  17 — 8  Eemaiu'r. 


Ans.  17y^q. 


Divide  0581  by  300. 

OPERATION. 
3|00)6r>|81 

Quotient  21—281  Rem. 
Ans.  211-S  J. 


Divide  71468071  by  341000. 

OPERATION. 

341|000)71468j071(209il^i  Ans. 
682 


3268 
3069 

199 

6  Divide  8897600  by  8100.  Ans.  1098||. 

7  Divide  1000000  by  10000.  Ans.  100. 

8.  Divide  99999  by  9000.  Ans.  llrf^^o- 

9.  Divide  33440  by  270.  Ans.  123§^. 
10.     Divide  140817  by  6800.  Ans.  20^J- 

140.       To  Divide  hy  the  Factors  of  a  Number. 


Ejrphnation.—Jn  all  prob- 
lems where  the  divisor  is  a 
composite  number,  we  may 
divide  by  the  factors  aud  thus 
shorten  the  operation.  lu 
this  exauiple  the  factors  are 
4  and  6,  and  w«  first  divide 
by  4  which  jjfives  a  quotient 
6  times  too  larj;e,  for  the  rea- 
son that  4  is  but  i  of  24  the  true  divisor.  We  therefore  divide 
this  quotient  by  6  and  obtain  the  true  quotient. 


Divide  936  by  24. 

OPERATION. 

4)936 

6)234 

39 
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2.  Divide  588  by  28.    The  factors  are  4  and  7. 

Ans.  21. 

3.  Divide  0976  by  32.    The  factors  are  4  and  8. 

Alls.  218. 

4.  Divide  2583  by  03.    The  fiictoi  s  are  7  and  9. 

Ans.  41. 

5.  ])ivide  10200  by  81.    Tlie  factors  are  9  and  9. 

Ans.  120. 
0.     Divide  11984  by  oG.     The  factors  are  8  and  7. 

Ans.  214. 


141,     To  Find  tJw  True  Remainders  when  Dividing 
by  the  Factors  of  a  Number. 


7.     Divide  1007  by  72,  using  the  factors  3,  4,  and 
le  true  remainder. 
Ans.  22  quotient,  and  23  reuuiinder. 


6,  and  find  the  true  remainder. 


FIRST   OPERATION. 


3)  1007 


4)535 

0)  133 

22 


2,  1st  remainder. 

3,  2d  remainder. 


Erplanation. — In  this  ex- 
ample, using  as  divisors  3, 
4,  and  6,  tlie  factors  of  72, 
wo  obtain  for  remainders  2, 
3,  and  1. 

The  first  remainder  2,  is 
clearly  units  of  the  given 


1    Q^  ^r.^«:«.i^«    dividend,  and  henco'a  part 
1,  3d  remainder.  ^^  ^^.^  ^^{^^  remainder. 

The  second  remainder  3,  being/oMr//*«  of  the  second  dividend 
535,  which  are  reciprocal  thirds  of  the  given  dividen<l,  it  is 
hence  |  of  the  reciprocal  of  ^  of  i  =  9,  of  the  given  dividend 
and  true  remainder. 

The  third  remainder  1,  being  sixths  of  the  third  dividend 
133,  which  are  reciprocal  twelfths  of  the  given  dividend,  it  is 
hence  ^  of  the  reciprocal  of  ^  of  i^  of  i  =  12,  of  the  given 
dividend  and  true  remainder.  Therefore  2,  the  first  remain- 
der, jdus  9,  the  unit  value  of  the  second  remainder,  plus  12, 
the  unit  value  of  the  third  remaimler  =  23,  the  true  remain- 
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der.  Or  we  may  obtain  the  triio  remainder  without  consider- 
m<^  the  reciprocal  relationship  of  the  quotients  and  divisors, 
tbus: 

First  remainder 2 

Plus  2<l  rcniaintler  3,  xthe  preceding  divisor  3,  =  9 

Plus  3d  remainder  1,  Xall  the  i)recediug  divisors,  4  and  3=12 

which  added  j^ives  the  true  remainder  .  .  .  .23 
From  the  foregoing,  we  see  that  the  true  remainder  may  bo 
obtained  by  abiding  to  the  first  remainder,  the  product  of  the 
other  remainders  by  all  the  divisors  preceding  the  one  which 
produced  it. 

8.     Divide  7851  by  64,  usin^  the  factors  8  and  8. 
Ans.  122  quotient,  43  remainder. 

OPERATION.  E.    ,       ..         XT       *i     w 

Qv -.^^>-- «  Jitxptunation. — Here  the  Ist  re- 

o)  i  cvi^l  mainder  is  3,  to  which  we  add 


the  product  of  the  2d  reraain- 

8)981 — 3,  1st  remainder,  der  5,  multiplied  by  the  preced-^ 
ing  divisor  8,  ecjnais  40,  making 

122— o,  2d  remainder.  ^'^^  ^^^  *'"^  remainder. 

9.     Divide  17803  by  96,  using  the  fViefcors  2,  3,  4, 
and  4.  Ans.  185^|. 

OPERATION. 

2)1 7803  Explanalioiu 


3)8901 — 1  Ist  remainder,        .        .        .      1 

4)2967 — 0  3d  remainder,  0x2=    .        .      0 

4)741 — 3  3d  remainder,  3x3x2=        .    18 

18o  — 1  4 ill  rcmai nder,  1x4x3x2=    24 

True  remainder,        .    43 

10.  Divide  27865  by  the  factors  of  81. 

Ans.  344^V. 

11.  Divide  1(H041  hv  tlie  factors  of  84. 

Ans.  1202ff . 
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12.  Divide  899  by  the  fiR^tors  of  108. 

Ans.  8^^. 

13.  If  $469 1  are  divided  equally  betweeu  35  men, 
what  %vill  each  one  receive!  Aus.  $134^^^, 

14    There  are  32  quarts  iu  one* bushel.     How 
many  bushels  are  there  in  1536  quarts  I 

Ans.  48  bushels. 
15.    A  hogsheiul  of   wine  contains  63  gallons. 
How  many  hogsheads  in  2898  gallons! 

Ans.  46  hogsheads. 


MISCELLANEOUS  ^PROBLEMS   IN   DIVISION. 


142.  1.  One  of  the  factors  of  j  10800  is  225. 
What  is  the  other!  Ans.  48. 

2.  What  number  multiplied  by  137,  will  give 
959137  for  the  product !  Ans.  7001. 

3.  Multiplying  372  by  an  unknown  number  gives 
44640.    What  is  the  number!  Ans.  120. 

4.  What  is  the  quotient  of  9126  divided  by  9 1 

Ans.  1014, 

5.  Divide  four  million  eight  thousand  sixteen  by 
MMDCXLIV.  Ans.  1515|f5f. 

6.  The  Great  Church  of  St.  Peter,  in  Rome,  will 
accommodate  57000  people.  The  largest  Church  in 
New  Orleans  will  accommodate  2500.  How  many 
times  is  the  capacity  of  the  church  of  St.  Peter 
equal  to  that  of  the  largest  church  in  New  Orleans! 

Ans.  22f  §. 

7.  Physiologists  inform  us  that  the  man  of  aver- 
age weight,  140  i)ounds,  abvsorbs  and  discharges 
through  the  various  organs  of  his  body,  7  pounds 
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per  day,  of  the  dififerent  materials  composing  his 
bofly.  *  Now,  supposing  that  this  waste  continued, 
and  no  new  material  was  absorbed  or  assimulated, 
how  many  days  would  it  take  for  a  man  weighing 
140  pounds,  to  waste  away  t  Ans.  20  days. 

8.  What  number  is  that  to  which,  if  sixteen  be 
added,  the  sum  multiplied  by  8,  and  13  subtracted 
from  the  product,  the  remainder  will  be  339 1 

Ans,  28, 

OPEBATION. 
339+13=352.-«8=44— 10=28  Ans. 
The  student  will  write  the  full  reasoning. 

9.  There  is  a  number  from  which  if  you  subtract 
55,  and  divide  the  remainder  by  12,  your  quotient 
will  be  36.    What  is  that  number!  Ans.  487. 

OPEBATION. 

36x12=432+55=487  Ans. 
The  student  will  write  the  full  reasoning. 

10.  A  merchant  owes  a  debt  of  $1875.  which  he 
agreed  to  pay  by  weekly  installments  or  $26.  He 
has  made  &  payments.  How  many  more  payments 
has  he  to  maket  Ans.  20. 

11.  The  "Father  of  the  Forest,''  as  he  lies  in 
his  tomb  in  the  cemetery  of  the  Calaveras  Grove  of 
Big  Trees  in  California,  measures  450  feet  in  length, 
and  112  feet  in  circumference  at  the  larger  end.  If 
you  are  5  feet  high,  and  30  inches  around  the  chest, 
how  many  times  is  the  length  of  this  great  tree 
equal  to  your  height,  and  how  many  times  is  its 
circumference  equal  to  your  girth  of  chest! 

Ans.  90  times  my  length,  tiud  44|  J  times  my 
circumference  of  chest. 

12.  About  one-sixth  of  man's  weight  is  blood. 
How  many  pounds  of  blooil  in  a  man  whose  weight 
is  168  pounds!  Aus«  28  pounds. 
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13.  A  mercliant  bought  350  barrels  of  flour  at 
$6  a  barrel,  and  sold  it  at  $7.50  per  barrel.  The  gaia 
he  gave  in  equal  part^  to  4  worthy  boys,  to  aid  them 
in  obtaining  an  education.  What  was  the  cost  and 
the  selling  price  of  the  flour,  and  how  much  money 
did  each  boy  receive!  Ans.  $2100  cost,  $2625 

selling  price,  $131.25  each  boy  received. 

PARTIAL  OPERATION. 
350  X  $6=        $2100  cost. 
350  X  $.7.50=      2625  sales. 


$525  gain.  , 

$131J  each  boy^s  share. 

14.  An  acre  contains  160  square  rods*  How 
many  acres  in  a  plantation  containing  123200  square 
rods!  Ans.  770  acres. 

15.  A  boy  sold  50  oranges  at  5/  each,  and  there- 
by gained  $1.50.  At  what  rate  did  he  buy  the 
orajiges  ?  Ans.  2/  a  piece. 

16.  How  many  times  136  will  produce  176S? 

Ans.  13. 

17.  Divide  the  product  of  750  and  875,  by  their 
difference.  Ans.  5250. 

18.  The  diameter  of  the  earth  at  the  equator  is 
7925  miles.  How  long  would  it  take  a  locomotive 
to  travel  that  distance,  at  the  rjite  of  25  miles  an 
hour!  Ans.  317  hours =13  days,  5  hours. 

19.  It  is  estimated  that,  by  reason  of  intemper- 
ance, the  United  States  loses  annually  $98400000. 
IIow  many  school  houses  costing  $5000  each,  and 
how  many  libraries  costing  83000  could  be  estab- 
lished with  this  amount  of  money! 

Ans.  13300  of  ^aph. 
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20.  The  first  Atlantic  Telegraph  Cable,  as  ori- 
ginally made,  cost  $1258250.  10  miles  of  deep  sea 
cable  were  made  at  a  cost  of  $1450  per  mile,  and 
25  miles  of  shore  ends  were  made  at  a  cost  of  f  1250 
|)cr  mile.  The  remainder  cost  $485  per  mile.  How 
many  miles  of  Cable  were  madet 

Ans.  2535  miles. 

PABTIAL    OPEEATION. 
$145Oxl0=$14500. 
$1250x25=  31250. 


$45750. 
$1258250— $45750=$1212500^485= 

2500  miles+10  miles-;)- 25  miles=2535  miles  Ans. 

21.  A  grocer  wishes  to  put  3335  pounds  of  sugar 
in  3  kinds  of  boxes,  containing  respectively  20,  50, 
and  75  pounds,  and  use  the  same  number  of  boxes 
of  each  kind  or  size.  How  many  boxes  will  he 
reqniref  Ans.  23  of  each  size. 

22.  The  N'orthem  Pacific  Railroad  from  Lake 
Sui>erior  to  Puget  Sound,  as  located,  is  2000  miles 
long.  The  estimated  cost  and  equipment  of  the 
road,  including  interest,  is  $85277000.  What  will 
be  the  average  cost  per  milef         Ans.  $42638.50. 

23.  The  capacity  of  steam  engines  is  measured 
by  horse  power;  and  1  horse  power  is  a  force  that 
will  raise  33000  pounds,  1  foot  in  1  minute.  How 
much  horse  power  has  a  steam  engine  that  possesses 
a  capacity  of  1188000  pounds  f  Ans.  36. 

24.  The  average  weight  of  man  is  150  pounds, 
and  about  i  of  this  weight  is  blood.  Allowing  that 
the  heart  throws  out  2  ounces  of  blood  at  each  pul- 
sation, that  It  beats  72  times  a  minute,  and  that  16 
ounces  make  a  pound,  how  long  will  it  take  the 
h^rt  to  circulate  all  the  blood  in  the  body! 

Ans.  2|||  miuutes, 
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25.  Ten  freeilinen  agreed  to  pick  231)1)0  pouuds  ol 
cottoa  and  receive  for  their  labor  ^  of  the  cottou 
picked.  After  they  had  picked  7000  pounds,  4  freetl- 
men  quit,  leaving  the  other  6  to  finish  the  work. 
How  much  cotton  is  each  entitled  to  when  the  work 
is  finished!  Ans.  140  pounds  each  for  those  who 
left,  and  573|  each  for  those  who  remained. 

OPERATION. 

7000  pouuds  picked  by  10  freedmen. 


10 


1400  pounds  due  the  10  freedmen. 


140  pounds  due  each  of  the  10  freedmen. 
20000  pounds  to  pick. 
7000        "       picked  bv  10. 


5)13000       **        to  be  picked  by  G. 
C 


2000    ''       due  to  the  G. 


433|   *^   due  each  of  the  G. 

140    "  "  "        '^  10. 


573|   *'    "   '<    "   G. 

2G.  Prof.  Wilson,  a  physician  and  physiologist, 
has  counted  in  the  skin  of  the  palm  of  the  hand, 
3528  perspiratory  pores  to  the  square  inch;  but  as 
there  are  less  to  the  square  inch  on  some  other  parts 
of  the  body,  he  estimates  that  2800  is  a  fair  average 
to  allow  to  the  square  inch,  for  the  wliole  surface  of 
the  body.  The  average  size  man  has  2500  square 
inclies  of  body  surface,  which  would  give  7000000 
perspiratory  pores.  Through  these  pores  fiiUy  2 
pounds  of  perspiration,  water,  refuse  matter,  and 
worn  out  tissue  pass  every  24  hours'.  If  a  man 
weighs  150  pounds,  how  long  will  it  tak^  for  matter 
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eqnal  to  the  weight  of  the  body  to  piiss  through  the 
perspiratory  pores,  if  they  are  kept  open  as  they 
should  be  by  daily  bathing  f  Ans.  75  days. 

27.  A  merchant  bought  800  gallons  of  molasses 
at  Go/,  and  sold  i  of  it  at  72/  a  gallon.  From  the 
profit  he  bought  his  children  a  set  of  Cutter's  Ana- 
tomical and  Physiological  Charts,  and  had  $8.20 
left    >Vhat  did  the  charts  cost!  Ans.  $19.80 

OPERATION. 

2\S00  gallons  ^  Go/=      ^\$520  cost. 

$2G0  one-half  cost 
400  gaUons  ^  T2/==  288  sales. 

$28gain« 
$28— $8.20=$  19.80  Ans. 

The  student  should  write  a  full  explanation. 

28.  The  circumference  of  our  earth  at  the  equator 
is  24899  miles,  and  the  mean  diameter  of  the  earth 
is  7912  miles.  How  many  times  is^  the  circumference 
as  great  as  the  mean  diameter! 

Ans.  S^^  times. 

29.  Our  Earth  is  about  95000000  miles  from  the 
Sun,  and  Neptune,  the  most  distant  member  of  our 
Solar  System,  is  about  2850000000.  How  many 
times  as  far  as  our  earth  is  Neptune  from  the  Sun? 

Ans.  30. 

30.  The  velocity  of  the  Earth  on  its  yearly  voy- 
age around  the  Sun  is  09733  feet  per  second.  The 
velocity  of  a  cannon  ball  fireil  from  a  gun  ^ith  an 
average  charge  of  powder  is  1750  feet  a  second. 
How  many  times  as  fast  as  the  velocity  of  a  cannon 
ball,  is  the  velocity  of  our  Earth! 

Ans.  56|t|g. 


Digitized  by  VjOOQ  IC 


118     SoulPs  TntcnnediatVj  Philosophic  Arithmetic. 

31.  Geo.  Peabody  of  Mass.  gave,  while  living, 
to  27  schools  and  colleges,  library  associations, 
benevolent  societies,  state  public  schools,  etc.,  not 
including  many  private  presents,  $7875000.  Of 
this  amount,  $3300000  were  given  to  the  public 
schools  of  the  South.  What  part  of  the  >vhole 
specified  donation  did  he  give  to  the  South! 

Ans.  nnm- 

32.  Stei)hen  Girard,  of  Philadelphia,  gave 
$6000000  for  the  founding  and  sui)port  of  Girard 
College.  Soule's  College  in  New  Orh^ans  is  worth 
$40000.  How  many  such  colleges  could  be  built 
with  the  amount  of  money  given  by  Mr.  Girard  to 
establish  one  college!  Ans.  159. 

33.  The  air  which  surrounds  oui*  earth,  and  of 
which  we  each  inhale  600  gallons  every  hour,  is 
composed  of  4  jiarts  of  Xitrogen,  and  1  part  of 
Oxygen,  llow  many  gallons  of  each  are  there  in  a 
room  22  ft^et  long,  21  feet  wide,  and  10  feet  high, 
and  which  contains  345(>0  gallousof  air? 

Ans.  6012  Oxygen,  27648  Nitrogen. 

ReoHoninrf  iSobilltm. — Since  by  tho  torins  of  the  problem  the 
air  is  4  ])arts  Nitro^^JMi  and  1  part  Oxygen,  thcro  are  5  i>art«  of 
compound  gas  iu  eacli  gallon  of  air;  and  since  there  are  5 
l»arts  in  eacli  of  tho  345G0  gallons  of  air,  there  are  as  many 
one  parts  as  34500  gallons  areeiiual  to  5,  which  is  6912.  Again, 
according  to  tiio  facts  of  tho  problem,  this  number  oi one  parts 
is  Oxygen,  and  4  times  this  one  part,  which  is  27648,  is  Nitro- 
gen. .'.  61)12  gallons  are  Oxygen,  and  276 Ih  gallons  are  Nitro- 
gen. 

34.  A  room  contains  34560  gallons  of  air,  and  a 
man  inhales  600  gallons  per  hour.  How  long  will  it 
take  for  10  men  to  inhale  the  air  in  the  room.  - 

Ans.  5J^J^  hours. 

35.  A  room  16  feet  long,  10  feet  wide,  and  8  feet 
high,  contains  1280  cubic  feet  of  air.  Every  time  a 
person  breathes  he  throws  out  from  his  lungs  a  suf- 
floient  quantity  of  carbonic  acid,  or  carbon  di-oxide, 
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(a  most  deadly  gas,)  to  pollut43,  or  render  poisonous 
and  unfit  for  breathing,  3  cubic  feet  of  air,  and  he 
breathes  17  times  a  minute.  How  long  will  it  take 
for  the  air  of  a  room  of  the  alcove  dimensions  to 
become  poisonous,  if  occupied  by  5  persons,  and  no 
change  of  air  is  made  by  ventilation. 

Ans.  o^|.-  minutes. 

OPKBATION  INDICATED. 

1280  cubic  feet  -^(:3xl7xo)=Ans. 
36.  A  man  procUices  by  breathing  at  least  C  gal- 
lons of  carbonic  a^jid  gas  every  minute;  a  single 
burning  gtis  jet,  10  gallons;  an  ordinary  stove,  GO 
gsUlons.  How  many  gallons  of  carbonic  acid  gas 
will  an  audience  of  1000  people,  2  heated  stoves, 
and  aO  burning  gas  jet^  produce  in  3  hours,  and  how 
many  tunes  would  the  quantity  till  a  room  100  feet 
long,  50  feet  wide,  and  30  feet  high  ? 

Ans.  1191600  gallons.     l2Wih%%Vo  time. 

PARTIAL  OPERATIOX— TO  AID  THE  STUDENT. 
C  gallonsx  1000 (people)=6000 gallons. 
6i)  gallonsx    2    (stoves)  =  120      '^ 
10  gallonsx  50 (gas jets)  =  500      " 

GG20  gallons  in  1  miinite. 
00 


100  X  r>0  X  30  X 1728=        7 

I  39^200  galls.  inCOminut^^s 

25920(KH)0  cubic  inches,     f  '^  or  1  hour. 

1191000  galls,  in  3  hours. 
231      cubic  in.  in  1  gaU 


„^^«^^^^  275209G00  cubic  inches. 

275259600.4-259200000=xVn8. 

Nf>TE— ThoreiirefiOjniaiites  in  an  hour,  231  cubicr  inches 
in  a  ^raUon,  a,i<l  1738  cubic  iuchos  in  a  c.ibii  foot: 
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37.  Astronomers  estimate  that  7500000  visible 
meteors  fall  upon  the  earth  daily,  the  avjerago 
weight  of  which  is  estimated  to  be  100  grains  each. 
Allowing  for  an  equal  quantity  of  matter  to  be 
brought  down  by  the  invisible  meteors  and  the 
jerolites,  how  many  pounds  a  year  does  our  earth 
increase  in  weight,  there  being  7000  grains  iu  a 
pound,  and  305 days  in  a  year? 

Alls.  782142855-  pounds. 


143.    Prohletm    Involving    thj    English    Money 
AcctmnL 

L    What  will  1.3840  pounds  of  cotton  cost,  at  8 
pence  a  pound.  Ans.  £401.  Cs.  8d. 

OPBBATION.  Bjcpt4ination,^lii  this  problem,  the 

13840  P^^^  ^®  given  in  one  o<  the  anbdi^i- 

^  -.  Bions  of  the  English  monetary  unit, 

"*'•  and  hence  we  must  know  what  that 

•     •  nnit  and  its  snbdivisiona  are,  before 

12)  110720d.  we  can  solve  the  problem.    The  En- 

glish  monetary  unit  is  the  Pound  Ster^ 

^a\  Q'>*>r«     M  ^^^^  which  is  divided  into  20  ShiUings; 

^y')^''-P     oti.  ^^.j^  shiUing  is  divided  into  12  ^ 

/»  i  /»^  />  "^»  *^*1  ®*^^  penny  into  4  Farthings, 
£461  Gs.  With  this  knowledge  of  English 
money,  we  can  work  all  problems  of  the  above  character.  In 
this  example  we  first  multiply  the  price  of  one  pound  by  the 
number  of  poiiuds,  and  thus  produce  the  value  of  the  whole 
i n  i»ence.  Then  to  reduce  the  pence  to  shiUings^  we  divide  them 
by  12,  and  obtain  9226  shillinga  and  a  remainder  of  8,  which 
being  a  part  of  the  dividend  is  therefore  Sd,  Then  to  reduce 
the  shillings  to  pounds,  we  divide  them  by  20,  and  obtain  461 
pounds  and  a  remjiiuder  of  6,  which  being  a  part  of  the  second 
dividend  is  therefore  6s.  In  the  English  monetary  system  the 
following  abbreviations  are  used:  £.  represents  pounds,  s. 
represents  shillings,  d.  represents  pence,  and  f.  represents 
farthings. 
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2.      WJtiat  is  the  value 
of  483  yards  of  cloth,  at 
IG  sliilliiigs  per  yard! 
An8.  £;i80.  8s. 
OPERATION. 
483 
16 

2p)  772^  shillings. 

£  380  8s. 


3.  What  wiU  241  boxes 
cheese  cost,  at  £3  per 
box?  x\us.  £723. 

OPERATION. 

241 
3 


£  723 


4.  Sold  48G  yards  of  calico  at  5  pence  a  yard. 
What  did  it  amouut  to  !  Aus.  £10  2s.  Gd. 

5.  Bought  38495  pounds  of  good  middling  cottou 
at  7  pence  iv  x>ouud.    How  much  did  it  cost! 

Alls.  £1122  15s.  5d. 

6.  What  is  the  value  of  850  barrels  of  flour  at 
34  shillings  a  barrel!  Aus.  £1445. 

7.  How  much  will  1812  tons  of  iron  cost,  at  £52 
Aa.  per  ton!  Aus.  £94586  8s. 

8.  Bought  38421  pounds  of  cotton  at  9  pence  per 
pound.     What  did  it  cost!      Aus.  £1440  15s.  9d. 
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SYNOPSIS  FOR  RE¥IEW. 


Define  the  following  words  and  phrases: 

121.  Division.  122.  If  2  yards  cost  $4,  what  will 
1  yard  costt  122.  Divide  G  by  3  and  give  the  rea- 
soning. 123.  Dividend,  124.  Divisor,  or  Unit  of 
Measure.  125.  Quotient.  126.  Remainder.  127. 
Sign  of  Division.  128.  Other  Signs  of  Division. 
129.  The  0  Principles  of  Di\ision.  130.  Proof  of 
Division.  131.  How  many  ways  may  Division  be 
performed t  131,  What  are  they!  133.  Fractional 
Numbers.  134.  The  Philosophy  of  Division.  135. 
How  to  Divide  when  the  Divisor  does  not  exceed 
twelve.  136.  Short  Division.  137.  To  Divide  when 
the  Divisor  exceeds  twelve.  137.  Long  Division, 
138.  Give  the  General  Directions  for  Long  Division, 
and  all  the  Details  for  the  full  operation.  139,  To 
Divide  when  there  are  naughts  on  the  right  of  the 
Divisor.  140.  To  Divide  by  the  J^actors  of  the 
Divisor.  141.  To  find  the  True  Remainder.  143. 
Operation  in  English  Money. 
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144.  MISCELLANEOUS   PROBLEMS 

Inroln'nff   the  Principles   of  Addition^  Suhtractiony 
Multiplication  J  and  Division, 

1.  The  subtrahend  is  210,  and  tho>  remainder  184. 
Wliat  is  the  minuend?  Ans.  400. 

2.  A  fH'ocer  paid  $350  for  some  tea  and  some 
coffee,  and  for  the  tea  he  paid  $50  more  than  for  the 
coffee.     What  ditl  he  pay  for  each! 

Ans.  Tea  $200,  coffee  $150. 

PARTtAL  OPERATION— TO  AID  THK  STUDENT. 

ij3r>0— $50=8300-i-2=$150  paid  for  coffee. 
$150+$50=$200,  amount  paid  for  tea. 

3.  n.  M.  Hornor  has  25  cents,  and  F.  L.  Richard- 
son has  four  times  as  many  hieking  10  cents.  How 
many  cents  hiis  Kichardson  ?  Ans.  90  cents. 

4.  A  shite  costs  15  cents;  an  arithmetic  four 
times  as  much  as  the  shite;  and  a  philosophy  twice 
as  much,  la<*kin^  25  cents,  as  the  slate  and  aiith- 
metic.    Whatdid  they  all  cost?  Ans.  $2.00. 

15/  cost  of  slate. 
15/x4=00/  cost  of  arithmetic. 
15^+(](y=75/=cost  of  slate  and  arithmetic. 
75<^  X  2=$1.50=twice  cost  of  slite  and  arithmetic. 
$1.50 — 25/=$1.25=cost  of  philosophy. 
15/+60/+$1.25=$2.00  Ans. 

5.  If  2  men  start  from  the  same  point  and  travel 
in  opposite  directions,  one  at  the  rate  of  20  miles 
I)er  day  and  the  other  at  the  rate  of  2o  miles  per 
day,  how  many  days  will  they  travel  before  they 
are  495  mdes  apart!  Ans.  11. 
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0.  What  number  multiplied  by  4  will  give  the 
same  product  as  16  multiplied  by  12?       Aiis.  48. 

7.  If  the  speed  of  the  Steamer  J.  M.  White  is 
15  miles  per  hour  in  still  water,  and  the  velocity  of 
the  river  is  3  miles  per  hour,  how  far  will  she  run 
up  the  river  in  4  hours!  How  many  miles  down 
the  river  in  4  hours  t  How  tar  if  she  runs  in  still 
water  4  hours t      Ans.  48  miles  up;  72  miles  down; 

60  miles  in  still  water. 

8.  The  sum  of  two  numbers  is  480,  and  their 
difterence  is  80.    What  are  the  numbers  f 

Ans.  200,  280. 

PARTIAL    OPERATION — TO  AID  THE  STUDENT. 

480 — 80=400=the  sum  of  two  numbers  less  their 

difterence. 
400-4-2=200=the  lesser  of  two  numbers. 
200+80=280=the  greater  of  two  numbers. 

9.  A  man  purchased  a  horse  and  a  cow.  For  the 
horse  he  paid  $175,  and  for  the  cow  $110  less  than 
for  the  horse.    What  did  the  cow  cost  I 

Ans.  $G5. 

10.  The  lesser  of  two  numbers  is  224,  and  their 
difterence  100.    What  is  the  greater!      Ans.  324. 

11.  The  product  of  two  numbers  is  6450,  and  one 
of  the  numbers  is  150.    What  is  the  other.  • 

Ans.  43. 

12.  A  merchant  bought  415  yartls  calico  at  10 
cents  per  yard  and  sold  it  for  13  cents  per  yard. 
How  much  did  he  gain!  Ans.  $12.45. 

13.  The  dividend  is  37500  and  the  quotient  75. 
What  is  the  divisor.  Ans.  500. 

14.  A  news  boy  sold  20  i)apers  at  5^  each,  and 
with  the  money  bought  oranges  at  4/  emjh.  How 
many  oranges  did  he  get!  Ans.  25. 
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15.  A  boy  sold  5  chickens  at  2o<^  a  piece,  and  8 
daeks  at  50/  each.  He  received  in  payment  3 
pigeons  at  30/  each,  and  the  balance  in  money. 
How  much  money  dia  he  receive!         Ans.  $4.35. 

OPERATION. 

6  chickens  ^  25/=    -    $1.25 
8  ducks '2)  50/=     .  -       4.00 

Total  amount  due      -     $5.25 
Cr.  by  3  pigeons  ^  30/      .90 

Balance  due  in  cash       $4.35 

16.  Tlie  divisor  is  37,  the  quotient  21,  and  the 
remainder  23.    What  is  the  dividend  1    Ans.  800. 

17.  The  first  battle  of  the  Revolution  was  fought 
April  19, 1 775.  How  many  years,  months,  and  days, 
have  passed  since  then! 

18.  Chas.  J.  Sinnott  has  an  orange  orchard  con- 
sisting of  480  trees,  and  each  tree  produces  6  bar- 
rels of  oranges  which  are  worth  in  the  market  $4  a 
barrel.    What  is  the  value  of  his  orange  cropt 

^ns.  $9600. 

19.  W.  Couder  bought  a  barrel  of  sirop  de  bat- 
terie  containing  43  gallons  at  95/  per  gallon;  4  gal- 
lons having  leaked  out  he  sold  the  remainder  at 
$1.05  a  gallon.  How  much  did  he  gain  by  the 
transaction?  Ans.  $.10. 

PARTIAL   OPERATION. 

43  gallons  ®  95/=     ....    $40.85  cost. 
43  gals.— 4  gals. =39  gals. 'S)  $1.05  $40.95  sales. 

.10  gain. 

20.  E.  S.  Soul6  bought  354  barrels  of  flour  for 
|2478y  and  sgld  the  same  at  $7.50  per  barrel.  How 
much  did  he  gain!  Ans.  $177. 
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21.  The  Capital  Stock  of  a  Manufactory  is 
$100000,  which  is  divided  into  200  shares.  What 
are  5  shares  worth  f  Ans.  $2500. 

22.  J.  T.  Richter  sold  to  H.  Boos  25  barrels  of 
apples  at  $4  i)er  barrel,  and  124  barrels  of  potatoes 
at  $3.25  per  barreL  He  received  in  payment  1 
hogshead  of  sugar  containing  1143  pounds  at  8/, 
and  the  remainder  in  money.  How  much  money 
didhereceivet  >  Ans.  $411.50. 

23.  A  speculator  bought  528  cords  of  wood  at 
$6.50  i)er  cord.  He  re-corded  the  wood  so  that  it 
measured  579  cords,  which  he  sold  at  $6.75  a  cord. 
How  much  did  he  gainf  Ans.  $476.25. 


j_^P^^^^..^^^n^ 
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145.  Cancellation  is  the  process  of  shorteuing 
ttke  operations  of  division,  or  of  the  indicated  result 
of  multiplication  and  division  operations  combined, 
by  rejecting  eqaal  factors  from  both  dividend  and 
divisor,  or  from  both  increasing  and  decreasing 
nombers. 

The  operation  is  performed  by  drawing  a  line 
across  each  factor  cancelled^  or  cut  out;  thus,  ^,  /,  ft^. 

146.  The  Principles  of  Cancellation^  are, 

1:  Bejecting,  or  cancelling  a  factor  from  any 
number  is  in  effect  dividing  the  number  by  that 
factor. 

2.  Bejecting,  or  cancelling  equal  factors  from 
both  dividend  and  divisor,  or  from,  both  increasing 
and  decreasing  numbers  in  an  indicated  result,  does 
^    not  change  ike  quotient  or  result. 

EXAMPLES. 

Divide  7x3x4  by  7x4. 

Operation  by  Cancellation.  EjcplanatUm,-ln  afl  prob- 

f]f    X  lema  where  wo  have  both 

^3  moltiplication   aud    divi- 

Y  aion  operations  to  perform, 


we  nge  a  vertical  or  per- 
pendicalar  line  which  we 
3,  Ans.  caU   the   statement    line. 

This  line  is  used  to  facilitate  the  work  by  separating  the 
dividends  and  the  divisors,  or  the  increasing  and  the  decreas- 
ing numbers.  The  dividends,  or  the  increasing  numbers,  are 
always  placed  upon  the  right  hand  side  of  the  line  and  the 
divisors,  or  decreasing,  numbers  are  always  placed  upon  the 
left  hand  side. 

In  this  example,  having  written  the  numbers  that  constitute 
the  dividend  and  the  divisor,  respectively  upon  the  right  and 
the  leflbiud  ^ide  of  th^  ftatement  line,  we  cut  outt  or  cancel^ 
ua7> 
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the  equal  factors  Tb  and  i's  in  the  nnmbers  oonstitating  the 
dividend  and  tiie  divifior,  and  thus  obtain  3  as  the  answer  io 
the  problem. 

To  perform  the  work  without  the  aid  of  Cancellation,  we 
would  be  obliged  to  make  the  following  ligures:  7x3=21, 
which  X4=84,  the  dividend ;  then  7x4=28,  the  divisor;  theo 

28)84(3,  Ans. 
84 


2.  Multiply  25,  48,  and  88  together,  and  divide 
the  product  by  the  product  of  10,  36,  and  8. 

Operation  by  cancellation.    ExplanaiUm.—IntniB  exam- 

i  1Q^$    5  P^^'  ^^®  write  the  numbers  on 

%  %ii  4^    Y  o  the  line  as  above  directed  and 

^S  ^5  ^  7"  *l^®n  cancel  10  and  25  by  5; 

^  ^?  11  then  m  and  48  by  12;  then  8 

and  88  by  8;  then  4  and  2  by 

1X0  2*    '^^^  ^  *^1  *^^*  ^^^  be 

cancelled,  and  we  then  mul> 

Qr»2    A,  o  *^Ply,  together  5,  2,  and  11, 

^oj,  ^U8.  divide  the  product  by  8,  and 

thus  obtain  the  true  resul  t,36f . 

Should  the  student  experience  any  difflonltv  in  this  kind  of 

work,  he  should  be  orally  drilled  on  the  factors  of  numbers 

and  on  composite  numbers. 

3.  Divide  the  product  of  32  x  3  by  8  x  9  x  16. 

Operation  by  Cancellation.   -EFpfena<i(m.— Having  writ- 
<^r^4  ^  ton   the  numbers   on  the 

^^    J  ^  statement  line,  we  first  oan- 

9  eel 8  aud  32  by  8;  then  9 


3     ? 

4;^ 


12 


and  3  by  8 ;  then  16  and  4 

by  4.    Now  having  no  more 

1 I       A  numbers  on  the  mcreasing 

■^— TJ?  ^"»-  side  of  the  line  to  cancel, 
we  multiply  together  the  remaining  nnmbers  on  the  deoreaa- 
ing  side  of  the  line  and  thus  produce  the  correct  lesuU  I'f . 

In  all  cases  where,  after  cancelling,  no  factor  appears  on 
either  side  of  the  statement  line,  the  factor  1  is  always  under- 
stood as  being  there.  Its  non-appearance  is  in  consequence  of 
not  haying  written  it  ^hen  we  ^^aiio^led  a  number  by  iteelfl 
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4.  A  merchant  sold  25  boxes  of  candles  coutaiii- 
iug  36  pounds  each  at  16/  per  pound,  find  received 
in  payment  starch  at  6  cents  per  pound.  How 
many  boxes,  eaeh  containing  30  i>ounds,  did  he 
receive  1  Ans.  80  boxes. 

Operation  by  Cancellation. 
016 

3M 


80  boxes,  Ans. 


GENERAL   DIRECTIONS    FOR   CANCELLATION. 

147.  From  the  foregoing  elucidations,  we  derive 
che  following  general  directions  for  cancellation : 

1.  Cafwel  all  the  factors  common  to  both  dividend 
and  divisor  J  or  of  the  increasing  and  decreasing  num- 
bers. 

2.  Divide  the  product  of  the  remaining  fa4)tors  of 
the  dividend  by  the  product  of  the  remaining  factors 
of  tJw  divisor. 

Note. — When  a  factor  cancelled  is  equal  to  tbe  number  its- 
self,  the  unit  1  remains,  since  a  number  divided  by  itself  gives 
1  as  a  quotient.  If  tbe  1  is  in  the  dividend  it  viust  be  retained; 
if  in  the  divisor,  it  may  be  disregarded,  since  dividing  by  1 
does  not  change  the  quotient. 
17 
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148.    Cancel  and  work  the  following  line  state- 
ments or  results: 
(1)  (2)  (3) 


39 
1854 

27 


1245 
9  50 

784 
164 


31 
5 

51 
4 


124 

17 

10 


W 

2001 
70140 


|1921i,  Ans. 


1,  Ans.         70,  Ans.       15,  Aus. 

5.  Divide  the  product  of  0,  7,  12,  and  22  by  the 
product  of  11,  3,  14,  and  8.  Ans.  3. 

6.  What  is  the  quotient  of  28x05x7x78-t-56 
Xl30x42xl3?  Ans.  i- 

'^    7.    Multiply  21,  55^  and  128  together,  and  divide 
the  product  by  14  x  25  x  04.  Ans.  Of. 

8.  How  many  bushels  of  com,  at  70^  a  bushel, 
will  pay  for  140  gallons  molasses  at  Go  cents  a  gal- 
lon !  Ans.  130  bushels. 

9.  Bought  420  ])ounds  of  sugar  at  0  cents  a 
pound,  and  gave  in  payment  300  pounds  of  rice. 
What  was  the  price  of  the  rice?        Ans.  7  cents. 

10.  Sold  a  drayman  04  bushels  of  oats  at  75 
cents  a  bushel,  for  which  he  is  to  pay  in  drayage  at 
50  cents  a  load.    How  many  loads  must  he  hault 

Ans.  90  loads. 

11.  Paid  05/  for  5  yards  of  calico.  What  will 
27  yards  cost  at  the  same  rate  t 

Analytic  Solution  by  Erplanation.--'ln    aU    practical 


Cancellation. 
0^  13 
527 


problems  of  tliia  kind,  we  give  a 
reason  for  each  step  of  the  openi- 
tion,  and  make  the  whole  state- 
ment to  indicate  the  final  result 
without  perfonning  any  of  the 
iut^rmcdiate  work.  In  this  prob- 
lem, we  phice  the  G^i^  on  the  in- 
creasing side  of  the  statement  line  as  our  premise,  and  reason 
thus:  5  yards  cost  65^.  Since  5  yards  cost  65^,  1  yard  will 
cost  i  part  of  it,  and  27  yanls  will  cost  27  times  as  much  as 
1  yard. 


$3.51,  Ans. 
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12.  How  inauy  pounds  of  butter  at  35/  i)er 
poaiid,  will  pay  for  215  pouutls  of  rice  at  5  couts 
peri>ouu(ll  Aus.  35  pounds. 

13.  If  17  baiTcls  of  tloiir  cost  $110.50,  Avbat  will 
500  barrels  cost  at  the  same  rate!        Ans.  $3250. 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phrases: 

115.     Cancellation.    IIG.  Principles  of  Cancella- 
tion.    147.  General  Directions  for  the  operation. 
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DEFINITIONS. 


149.  The  Properties  of  ninubers  are  those  qual- 
ities which  belong  to  them. 

150.  An  Integer  is  a  whole  number;  as  1,  5,  6, 
IS,  etc.  Whole  numbers  are  divided  into  two 
classes,  Prime  and  Composite. 

151.  A  Prime  Number  is  one  that  can  be  divided, 
without  a  remainder,  only  by  itself  and  1 ;  as  1, 2, 3, 5, 
7, 11, 13, 17,  etc. 

152.  A  Composite  Number  is  one  that  can  be 
divided,  Avithout  a  remainder,  by  some  other  whole 
number  than  itself  and  1;  as  4,  9, 12, 15,  24,  etc. 

All  composite  numbers  are  the  proiluct  of  t\Vo  or 
more  other  numbers. 

Numbers  are  prime  to  cfich  other  when  they  have 
no  common  factor  that  will  divide  each  without  a 
remainder ;  as  G,  13,  20,  etc. 

153.  An  Even  uuml>er  is  one  that  can  be  divided 
by  2,  without  a  remainder;  as  4,  8,  12,  50,  etc. 

154.  An  Odd  numl)er  is  one  that  cannot  l>e 
divided  by  2,  without  a  remainder,  as  1,  7, 19,  45, 
133,  etc. 

155.  The  Factors  of  a  number  are  the  numbers 
which  multiplied  together  will  produce^  it.  Thus  4 
and  4,  or  2  and  8  are  factors  of  10 ;  2,  3,  and  4,  or 
2,  2,  2,  and  3  are  factors  of  24. 

Every  factor  of  a  number  is  a  divisor  of  it.  * 


(132) 


Digitized  by  VjOOQ  IC 


Definitions,  133 

156.  A  Prime  Factor  of  a  muuber  is  a  prime 
number  that  will  divide  it  without  a  remainder. 
Thus,  1,  2,  3,  and  5  are  the  prime  fiictors  of  30. 

1&7.  A  Ck>mposlte  Factor  of  a  number  is  a 
composite  number  that  will  divide  it  without  a 
remainder.  Thus,  6  and  8  are  composite  factors  of 
48. 

158.  A  Perfect  I^  umber  is  one  which  is  equal 
to  the  sum  of  all  its  divisors,  except  itself:  as  0=1 
+2+3. 

159.  An  Imperfect  Number  is  one  the  sum  of 
'Whose  divisors  is  more  or  less  than  itself.  ThusL  14 
is  gi^ater  than  1+2+7,  its  divisors  j  and  18,  is  less 
than  1+2+3+0+9,  its  divisors. 

160.  An  Aliquot  part  of  a  numl)er  is  sueh  a 
part  as  will  divide  it  without  a  remainder.  Thus, 
1,  2,  3,  4,  0,  and  8  are  aliquot  parts  of  24.  All  ali- 
quots  are  factors  of  the  number. 

161.  The  Reciprocal  of  a  number  is  the  quotient 
of  1  divided  by  the  number.  Thus,  the  reciprocal 
of  8  is  l-T-8= Jj  and  the  reciprocal  of  J  is  1-^4=4. 

162.  Powers  of  a  number  are  as  follows:  Tlie 
first  Potter  is  the  number  expressed  by  itself;  as,  5 
is  the  first  power  of  5.  The  second  poiccr  is  the 
product  arising  by  using  the  number  as  a  factor 
twiccf  as.  5  X  5=25,  which  is  the  second  power  of  5. 
The  third  power  is  the  producjt  obtained  byusinjc: 
the  number  as  a  factor  three  times ;  as^  5  x  i>  x  5 = 1 25, 
which  is  the  third  power  of  5.  And  in  like  manner 
higher  powers  of  numbers  are  obtained. 

163.  The  Multiple  of  a  number  is  any  product, 
dividend,  or  number  of  which  a  given  number  is  a 
factory  or  which  is  exactly  divisible  by  a  given 
number;  as,  25  is  a  multiple  of  5;  24  is  the  multi- 
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pie  of  2,  3,  4,  6,  8,  and  12.  A  number  may  have  an 
indefinite  number  of  multiples;  as,  2  will  divide  4, 
6,  8, 10, 12, 14,  etc.,  indefinitely. 

164.  A  Hnltiple  of  a  number  is  one  which  is 
divisible  by  tUe  given  number  without  a  remainder. 
Thus,  9  is  a  multiple  of  3;  28  of  7, 

165.  A  Common  Multiple  of  two  or  more  given 
numbers  is  a  number  divisible  by  eac*h  of  them  with- 
out a  remainder.  Thus,  24  is  a  common  multiple  of 
1,  2,  3,  4,  6, 12,  and  24. 

166.  The  Least  Common  Mnltiple  of  two  or 

more  given  numbers  is  tlie  least  number  that  is 
divisible  by  each  of  them  without  a  remainder. 
Thus,  12  is  the  le<ist  common  multiple  of  1,  2,  3, 
4,  6,  and  12. 

Note. — Since  ©very  immlier  is  divisible  l»y  1  and  itself,  the 
factors  1  and  the  given  nuiuher  are  not  nsmilly  given  when 
naming  the  multiples.  We  shall  not  hereafter  name  theui  as 
multiples. 

DIVISIBILITY  OP  NU31BERS. 

167.  A  Diylsor,  or  measure  of  a  number,  is  any 
number  that  will  divide  it  without  a  remainder. 
Thus,  4  is  a  divisor,  or  measure,  of  12,  and  5  is  a 
divisor,  or  measure  of  20.  ' 

One  inimber  is  said  to  be  Dirislble  by  another 
when  there  is  no  remainder  after  dividing. 

168.  A  Common  Divisor  of  two  or  more  num- 
bers is  a  number  that  will  divide  ea<5h  of  them 
without  a  remainder.  Thus,  2  is  a  common  divisor 
of  12, 18,  and  24. 

169.  The  Greatest  Common  Divisor  of  two  or 

more  given  numbers  is  the  greatest  number  that 
will  divide  each  of  them  without  a  remainder. 
Thus,  6  is  the  greatest  common  divisor  of  12, 18, 
and  24. 
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170.  Every  number  is  divisible  by  2  whose  unit 
figure  is  divi8ible^by  2.  Thus,  34,  176,  790  are  each 
divisible  by  2. 

171.  Every  number  is  divisible  by  4  when  itsunits 
and  tens  figures  are  divisible  by  4.  Thus,  156,  264, 
:U512,  561308,  are  each  divisible  by  4. 

172.  AH  numbers  are  divisible  by  3,  the  sum  of 
whose  figures  are  divisible  by  3.  Thus,  114,  225, 
4101,  are  each  divisible  by  3. 

1 73.  All  numbers  ending  in  0  or  5  are  divisible 
by  5.    Thus,  10,  15,  and  35,  are  each  divisible  by  5. 

174.  AU  numbers  whose  unit  figure  is  divisible 
by  2,  and  whose  sum  is  divisible  by  3,  are  divisible 
by  6.  Thus,  36,  102,  078,  15936,  are  each  divisible 
by  C. 

175.  Every  number  is  divisible  by  8  when  the 
tuiits,  tens,  and  hundreds  figures  are  divisible  by  8. 
Thus,  3824,  12512,  190720  are  each  divisible  by  8. 

176.  All  numbers  are  divisible  by  9,  the  sum  of 
whose  figures  are  divisible  by  9.  Thus,  441,  3456, 
123453,  are  each  divisible  by  9. 

177.  All  numbers  ending  in  naught  are  divisible 
by  10.  Thus,  20,  380,  11750,  are  each  divisible  by 
10. 

178.  All  numbers  occupying  four  places,  in 
which  thQ  first  2iiii\.  fourth  are  significant  and  alike  j 
and  the  second  and  third  naughts,  are  divisible  by 
1, 11,  and  13.  Thus,  1001, 3003, 5005,  9009,  are  each 
divisible  by  7, 11,  and  13. 
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SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phraser: 

149.  The  Properties  of  lumbers.  150.  An 
Integer.  151.  A  Prime  Number.  152.  A  Com- 
posite Number.  152.  When  are  numbers  prime 
to  each  other!  153.  An  Even  Number.  154. 
An  Odd  Number.  155.  Faetoi's  of  a  Number. 
150.  A  Prime  Factor.  157.  A  Composite  Factor. 
158.  A  Perfect  Number.  159.  An  Imperfect  Num- 
ber. 160.  An  Aliquot.  IGl.  The  Reciprocal  of  a 
Number.  162.  The  Powers  of  a  Number j  1st.  2nd, 
3d,  etc.  163.  The  Multiple  of  a  Number.  164.  A 
^lultiple.  165.  A  Common  Multiple.  106.  Least 
Common  Multiple.  167.  A  Divisor.  168.  A .  Com- 
mon Divisor.  169.  Greatest  Common  Divisor. 
170  to  178.  What  numbers  are  divisible  by  2,  3,  4, 
5,  6,  8,  9,  10,  7,  11,  13. 
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179.  According  to  the  general  methods,  pre- 
8cril>ed  by  the  text  books  of  our  conntry,  for  the 
various  operations  of  fractions,  the  subject  is  cor- 
rectly cousidere<l^  by  both  the  teacher  and  the 
pupil,  as  the  most  difficult  in  the  science  of  num- 
bers. But  by  our  fully  evolved,  logical,  and  philo- 
so]>hicaI  system  of  handling  fractional  numbers  the 
subject  is  simplified,  rationalized,  and  rendered 
pleaaing  to  the  student.  By  our  method  of  work, 
fully  o/ie-/m// of  the  time  and  figures  required  by 
the^  onllnary  methods  are  saved,  and  all  of  the 
arbitrary  and  absurd  rules  which  overload  the  organ 
of  memory  and  prevent  the  expansion  of  the  higher 
faculties  of  causality  and  comparison,  are  aban- 
doned to  the  shades  of  the  dea<l  past  and  entombed 
with  the  ingenuous  minds  which  gave  them  birth. 

By  our  system,  all  the  reasoning  faculties  of  the 
mind  are  brought  into  action,  and  exercised  in  a 
manner  to  give  logical  strength  and  acuteness  to 
work  not  only  in  the  fields  of  mathematics  but  upon 
all  the  plains  of  life. 

In  behalf  of  truth,  education,  and  humanity,  we 
lament  the  non- progressive  methoils  of  the  general 
school  and  college  arithmetics. 

The  present  authors  of  school  arithmetics,  with 
but  few  exceptions,  are  timidly  following  in  the 
obscure  paths  of  aritliinetical  science  which  were 
marked  out  ages  ago,  when  the  science  was  in  its 
infancy — too  cowardly,  non-progressive,  and  con- 
tracted in  their  view's  to  seek  and  explore  more 
direct  and  comprehensible  routes  to  the  fountains  of 
mathematical  knowledge. 
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180.  The  Unit  is  the  universal  basis  of  i^um- 
bers  aud  the  foundation  of  arithmetic.  From  unity 
arise  two  distinct  classes  of  numbers.  1.  Integers. 
2.  Fractions.  The  first  class,  InUgers^  have  their 
origin  in  the  multiplication  of  the  Unit;  and  the 
second  class,  Fractions^  result  from  the  division  of 
the  Unit.  The  first  is  synthetical,  the  second  Is 
analytical. 

DEFINITIONS. 

181.  A  Fraction  is  one  or  more  of  the  equal 
parts  of  a  unit,  or  of  a  collection  of  units  taken 
together.  Or  more  briefly,  it  is  a  part  of  anything, 
or  a  numerical  ex])ressiou  of  a  part  of  a  unit;  thus, 
1  /laZf  and  ^fourths  are  fractions. 

182.  A  Fractional  Unit  is  one  of  the   eq  lal 

parts  into  which  any  integral  unit  is  divided. 
If  the  integral  unit  is  divided  into  two  equal  parts, 
each  is  called  a  half;  if  into  three,  each  is  called  a 
third;  if  into  four,  each  is  called  a  fourth;  and  so 
on  according  to  the  number  of  parts  into  wliich  the 
integral  unit  is  divided. 

183.  Fractions  are  divided  into  two  kinds, 
Common,  or  Vulgar,  and  Decimal  Fractions. 

184.  Common  Fractions  are  expressed  by  two 
numbers,  one  written  above  the  other,  with  a  horizon- 
tal line  between  them.  The  number  below  the  line  is 
called  the  Denominator,  and  the  number  above  the 
line  is  called  the  Numerator.  Thus,  i  ^one-half), 
I  {threefourths)y  f  (flre-sixths)^  J  {secen-eights)j  and 
1^  {thirteen-seventeenths),  are  common  fractions,  the 
denominators  of  which  are  respectively,  2,  4,  6,  8, 
and  17.  The  i^umerator  and  Denominator  together, 
are  called  the  tertns  of  the  fraction. 

185.  The  Denominator  of  a  fraction  shows  the 
numl>er  of  equal  parts  into  which  the  unit  is  divided. 
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IJhns  in  the  fractiou  g,  the  8  is  tlio  deuoniiaator 
and  sliows  that  the  uuit  is  divided  iuto  8  equal 
parts  called  eightlis. 

^  \/l86«    The  Numerator  of  a  fraction  shows  the 

number  of  equal  i)arts  taken  to  form  the  fraction. 

Thus  in  |,  the  numerator  is  5  and  shows  that 
6  of  the  8  equal  parts  are  taken,  or  expressed,  by 
the  fraction. 

All  fractions  arise  from  division  and  are  expres- 
sions of  unexecuted  division  in  which  the  numerator 
is  the  diridendj  the  denominator  the  divisor j  and  the 
fraction  itself  the  quotient. 

187.  Decimal  Fractions  are  those  in  which  the 
denominators  are  not  generally  expressed,  but  are 
always  10,  or  some  power  of  ten;  thus,  .5,  .75,  .821, 
read  respectively /Ire  tentlis^  seventy -five  hundredths^ 
and  eight  hundred  twenty-one  thousandths,  are  deci- 
mal fractions.  To  write  these  fractions  as  common 
fractianSj  they  would  be  written  thus,  -j%,  ^jf^j  and 

■R2_l 

The  point  ( . )  placed  before  the  5,  7,  and  8,  in  the 
above  de<;imally  exj^ressed  fractions,  is  called  the 
decimal  point,  and  is  used  to  abbreviate  the  work. 

188.  Classification  of  Fra4Xtions» 

For  convenience,  fractions  are  classed  under  the 
following  heads:  Proper  Fractions^  Improper  Frac- 
tionsy  Sifnple  Fraetions,  Mixed  Numbers^  Compound 
Fractions,  and  Complex  Fractions. 

^    189.    A  Proper  Fraction  is  one  in  which  the 
numerator  is  less  than  the  denominator;  as,  J,  f,  J. 

*  190.  An  Improper  Fraction  is  one  in  which  the 
numerator  is  equal  to  or  greater  than  the  denomi- 
nator; as,  f,  I,  I,  and  Y- 
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191.  A  Simple  Fraction  is  one  iu  which  both 
terms  are  whole  numbers,  and  may  be  either  a 
proper  or  an  improper  fraction  j  as,  t,  f ,  \iy  or  V* 

192.  A  Mixed  Number  is  a  number  composeil 
of  a  whole  number  and  a  fraction;  as,  2^,  5|,  and 

193.  A  Componnd  Fraction  is  a  fractional 
part  of  a  fraction  or  mixed  number:  as,  #  of  |,  ^  of 

194.  A  Complex  Fraction  is  one  that  has  one 
or  more  of  its  terms  fractional ;  as, 

-   of   — ,  -    of  —  of   — 

i  5f  §         H  8 

195.  The    Reciprocal  of  a  Fraction  is  the 

result  of  1  divided  by  the  fraction.    Thus,  the  reci- 
procal of  i  is  l-j-A=5.=ij. 

196.  The  Talne  of  a  Fraction  is  the  result  of 
its  numerator  divided  bv  its  denominator.  Thus, 
f =4,  V=2t. 

197.  General  Principles  of  Fractions. 

1.  Multiplying  the  numerator,  or  dividing  the 
denominator,  multiplies  the  fraction. 

2.  Dividing  the  numerator, '  or  multiplying  the 
denominator,  divides  the  fraction. 

3.  Multiplying  or  dividing  both  numerator  and 
denominator  by  the  same  number  does  not  change 
the  value  of  the  fraction. 

FACTORI  NG. 

198.  Factoring  consists  in  separating  or  resolv- 
ing a  composite  number  into  its  factors.  The 
operation  is  performed  by  division. 


Digitized  by  VjOOQ  iC 


!Pa4)tortng. 


Ul 


OI>KRATION 
25460 


VRITTEN    EXERCISES. 
What  are  the  prime  factors,  or  divisors,  of 


22730 
6'l3C5 


273 
91 


ExplaiuUion. — In  all  problems  of 
this  kind,  we  fir^t  divide  the  given 
number  by  any  prime  factor,  and  the 
Buccessive  quotients  by  prime  fac- 
tors, or  divisors,  until  we  obtain  a  quo- 
tient that  is  a  prime  number.  In 
this  problem,  our  last  quotient  is  91, 
which  not  being  divisible,  is  a  prime 
number.  Hence  the  divisors  2,  2,  5, 
3,  and  the  quotient  91,  are  all  prime 
factors,  or  divisors,  of  5460. 

200.     What  nre  the  common  prime  factors  of  28, 
64,  and  721 

JErj[)&ina<tV)w.— In^all  problems  of 
this  kind,  we  divide  the  given  num- 
bers by  a?iy  common  prime  factor  of 
all  the  numbers,  and  the  quotients 
thus  obtiiined  are  divided  in  the 
same  manner,  till  they  have  no  com- 
mon factor,  or  divisor.  The  several 
divisors  will  be  the  common  prime 
factors  of  the  umnlv^rs. 
Note. — ^A  nnmber  that  is  a  factor,  or  divisor,  of  two  or 
more  numbers  is  called  a  Common  Factor  of  these  numbers. 

201.    Find  the  prime  fiici43rs  of  the  following 
numbers: 


OPEEATION. 
2  28  64  72 

2 


14  32  30 


7  16  18 


1. 
2. 
3. 


84 
370 
864 


4. 
0. 


0105 
108;^ 
3500 


4. 

8. 
9. 


25000 
10370 
71400 


202.    Find  the  prime  factors  common  to  the  fol- 
lowing numbers: 


1. 
2. 
3. 


18, 

54, 

506, 


24,  and 
72,  and 


30 

84 


430,  and  308 


4.  44  and  280 

5.  148,  250,  and  320. 
0.    325,  0:^5,  and  550. 
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203.  Greatest  Common  Divisor. 

For  the  definition  of  a  divisor,  a  common  divisor, 
and  tlie  greatest  common  divisor,  see  page  134. 

G.  0.  D,  is  the  abbreviation  for  the  greatest 
eommon  divisor. 

1.  What  is  the  greatest  common  divisor  of  42, 
56,  and  210? 

OPERATION.  Explanation, — In  all  problems 

2     42.  56.  210  of  this  kind,  we  first  divide  by 

any  prime  factor  that  will  di- 

21.  28.  105  vide  all  the  numbers;  then  we 

divide  in  like  manner  the  suc- 

3       4      15  cessiyeqnotients  thus  obtained. 

until  we  obtain  quotients  that 

2x  7^14  Ans.  have  no  common  factor,  or  are 
prime  to  each  other;  then  we  multiply  all  the  divisors 
together  and  in  the  product  we  have  the  greatest  common 
divisor. 

When  there  is  no  number  greater  than  1,  that  will  divide 
all  the  numbers  without  a  remainder,  then  1  is  the  greatest 
common  divisor. 

When  there  are  two  large  numbers,  the  operation  may  be 
more  easily  performed  by  first  dividing  the  larger  number 
by  the  smaller,  and  if  there  is  aTemainder  divide  the  preced- 
ing divisor  by  it,  and  thus  continue  until  there  is  no  remain  • 
der.  When  there  are  more  than  two  numbers,  proceed  as 
with  two,  and  then  with  the  greatest  common  divisor  of  the 
two  and  one  of  the  other  numbers,  and  thus  continue  until 
through  with  all  the  numbers.  The  last  divisor  will  be  the 
greatest  common  divisor. 
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Problems  2  and  3  elucidate  this  operation: 


2.  What  is  the  greatest 
conimon  ili\isor  of  88  and 
24  t  A  us.  a 

OPEEATION. 

24)88(3 
72 

10)24(1 
16 

8)16(2 
16 


3.   What  is  the  greatest 
common  divisor   of  195, 


285,  and  3151    Aus. 

OPERATION. 
285)315(1 
285 

30)285(9 
270 


15. 


15)30(2 
30 


15)195(13 
15 

45 
45 


GENERAL  DIRECnriONS  FOR  FINDING  THE  GREAT- 
EST COMMON  DIVISOR. 


204.  From  the  foregoing  elucidations,  we  derive 
tlie  following  general  directions  for  tinding  the  G. 
C.  D. 

1.  Write  the  numbers  on  a  horizontal  line  and 
divide  by  any  prime  number  that  will  divide  all  with- 
out a  remainder,  and  tcrite  the  quotients  in  a  liiw 
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2.  Continue  this  process  of  dividing  the  successive 
quotientSy  until  quotients  are  obtained  which  have  no 
covitnon  factory  or  divisor. 

3.  Multiply  togeilier  all  the  divisors,  and  their  pra- 
duct  will  he  the  O.  C.  D. 

NoTK. — When  there  are  two  or  more  hirgeiiumhors,  it  is  often 
more  convenient  to  work  by  succeattive  tlivisious,  as  eluci- 
dated in  problems  2  and  3. 

205.  What  is  the  greatest  coduuou  divisor  of  the 
following  iminberst 

4.  Of  441  and  567 1  Aus.  03. 

5.  Of  90,  315,  and  810 1  Ans.  45. 

6.  Of  654,  216,  and  108!  Aus.    6. 

7.  Kobinson  has  25,  and  Bhiise  45  dimes.  How 
shall  they  arrange  them  in  packages,  so  that  each 
shall  have  the  same  number  iu  each  piickagef 

Ansrs  iu  each  package. 

8.  A  planter  has  697  bushels  of  corn  and  204 
bushels  of  rough  rice,  which  he  wishes  to  put  into 
the  least  number  of  bins  containing  the  same  num- 
ber of  bushels,  without  mixing  the  two  kinds. 
How  many  bushels  must  each  bin  hold  t 

Ans.  17  bushels. 

9.  A  Commission  Merchant  has  2490  bushels  of 
wheat,  1886  bushels  of  corn,  and  8438  bushels  of 
oats,  which  he  wishes  to  ship  in  the  least  number 
of  siMJks  ol  equal  size,  that  will  exactly  hold  either 
kind  of  grain.    How  many  sacks  will  he  require! 

Ans.  6407. 

OPERATION   INDICATED. 

Find  the  Greatest  Common  Divisor  as  aboye^ 
(it  is  2). 

2^2490  1886  8438 

1245+  943+4219=6407  Ans, 
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206.  Lemt  Common  Multiple. 

For  the  definition  of  a  multiplej  a  comimon  multi- 
ple^ and  the  least  common  multiplcj  see  pag^  134. 

L.  C.  M.  is  the  abbreviation  for  the  least  com- 
mou  multiple. 

1.  AVhat  is  the  least  common  multiple  of  5,  6, 
8,T>1,  28! 

OPERATION.  Explanation.— In  all  prob- 

*>\  j; '  /»  o  91    <>o  leme  of  this  kind,  we  first 

-)  o.  o.  o.  wi.  ^o.  arrange  the  numbers  ou  a 

horizontal  line,  and  then 
divide  by  the  smaUest  prime 
number  that  will  divide 
two  or  more  without  a  re- 
mainder, and  write  the  quo- 
tients and  undivided  iium 
bers  in  a  line  lielow ;  this 
process  of  duHding  we  con 
tiuue  until  there  are  no  two 
numbers  that  can  be  di- 
»     »     o     r.      !-     n     o^/i   A  vide<l  by  the  same  number 

2x2xSXi  X 5x2=840  Ans.  without  a  remainder;  then 
we  multiply  the  divisors  and  the  numbers  in  the  last  line 
together,  and  the  product  is  the  least  common  multiple. 

When  there  is  any  number  that  will  divide  any  of  the 
others  without  a  remainder,  it  may  be  cancelled  before  com- 
mencing to  divide. 


2)5 

3 

4  21 

14 

3)5 

3 

2 

21 

7 

7)5 

1 

2 

7 

7 

5 

1 

2 

1 

1 

GENERAL    DIRECTIONS   FOR  FINDING    THE  LEAST 
COMMON  MULTIPLE. 


207.  From  the  foregoing  elucidatious,  we  derive 
the  following  general  directions  for  finding  the  L, 
O.  M. 

1.      Write  the  numbers  tn  a  line  and  then  divide  by 

19 
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the  87nalle8t  prime  numocr  tliat  w%U  aivtue  Uco  or  mare 
without  a  remainder,  and  write  the  quotients  and  undi- 
vided numbers  in  a  line  below, 

2.  Continue  this  process  of  dividinjy  until  there 
are  no  two  number Sy  with  common  factorsy  or  that  can 
be  divided  by  any  number  greater  than  1. 

3.  Find  the  continued  product  of  the  divisors  and 
the  numbers  in  the  last  lincj  and  it  will  be  the  L, 

a  M. 

2.  What  is  the  least  common  multiple  of  4,  9, 
12, 15,  and  24t  Ans.  360. 

What  is  the  least  common  multiple  of  the  follow- 
ing numbers! 

3.  Of  8,  4,  9,  and  30!  Ans.    3G0. 

4.  Of  60,  27,  3,  46,  and  63!  Ans.  9450. 

5.  Of  21,36,11,  and  22!  Ans.  2772. 

6.  Of  800,  600, 10,  40,  and  12!  Ans.  2400. 

7.  Of  8, 18,  20,  and  70!  Ans.  2620. 

8.  A  drayman  has  2  drays  and  2  floats.  On  1 
dray  he  can  haul  9  barrels  of  flour,  and  on  the 
other  12  barrels;  on  1  float  he  can  haul  18  barrels, 
and  on  the  other  21  barrels.  What  is  the  least 
number  of  barrels  that  will  make  full  loads  for 
either  of  the  drays  or  the  floats.  Ans.  252. 

9.  A  fruit  dealer  desires  to  invest  an  equal 
amount  of  money  in  oranges,  peaches,  and  grapes, 
and  to  expend  as  small  a  sum  as  i)ossiblo.  The 
price  of  oranges  is  $2.40  per  box;  peaches,  $li60; 
and  grapes  for  a  medium  article,  90/.,  and  for  first 
quality,  $1.20;  of  these  two  qualities  the  fruit 
dealer  took  the  cheaper.  IIow  much  more  money 
did  he  invest  than  he  would  have  done  had  he 
taken  the  grapes  at  $1.20  per  box!     Ans.  $28,30, 
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PABTIAIi   OPERATION. 

L.  C.  M.  of  $2.40,  $1.60,  .90=$14.40. 

$14.40x3  (kinds  of  fruit)=$43.20  siMiut  by  pur- 
chasing grapes 'S)  90/. 

L.  C.  M.  of  $2.40,  $1.60,  $1.20=$4.80. 

$4.80x3=$  14. 40,  what  he  would  have  spent 
by  taking  grapes  ®  $1.20. 

$43.20— #14.40=$28.80,  Ans. 


SYNOPSIS  FOR  REVIEW. 


Defljie  the  following  words  and  phrases: 

181.  A  Fraction.  182.  A  Fractional  Unit.  183. 
How  are  Fractions  Divided.  184.  Common  Frac- 
tions. 184.  Termsof  the  Fraction.  185.  Denomina- 
tor. 186.  Numerator.  186.  Quotient.  187.  Decimal 
Fractions.  187.  Decimal  Point.  188.  Classification 
of  Fractions.  189.  A  Proper  Fraction.  190.  An 
Improi)er  Fraction.  191.  A  Simple  Fraction.  192. 
A  Mixed  Number.  193. .  A  Compound  Fraction. 
194.  A  Complex  Fraction.  195.  The  Eeciprocal 
of  a  Fraction.  196.  Value  of  a  Fraction.  197. 
General  Principles  of  Fractions.  198.  What  is 
Factoring!  200.  A  Common  Factor.  204.  Gen- 
eral Directions  for  Finding  Greatest  Common 
Divisor.  207.  General  Directions  for  Finding  Least 
CoQunon  Multiple* 
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208.  Redaction  of  Fractions  is  the  process  of 
changing  their  form  without  altering  thek  value. 

209.  A  fraction  is  reduced  to  Higher  Terms 

when  the  numerator  and  the  denominator  are 
expressed  in  larger  numbers.  Thus,  i=},  or  |,  or 
TS7  t=^or  Tj,  or  if,  etc. 

2 10«    A  fraction  is  reduced  to  Lower  Terms  when 

the  numerator  and  the  denominator  are  expressed 
in  smaller  numbers.    Thus,  x"^=4>  or  §;  j^=h  ori. 

21  !•  A  fraction  is  reduced  to  its  Lowest  Terms 
when  its  numerator  and  its  denominator  are  prime  to 
each  other,  or  have  no  common  divisor.  Thus,  |,  J, 
and  IJ  are  in  their  lowest  terms. 

212.  Whole  Numbers  maybe  reduced  to  frac- 
tions having  any  desired  denominator. 


AVhole  line.  Half  lines. 


Third  lines.  Fourth  lines. 


213.  ORAL  EXERCISES. 

1.  If  a  line,  an  orange,  an  apple,  or  a  unit  of 
any  kind  is  divided  into  two  equal  parts,  what  is 
each  part  called  f  Ans.  J. 

2.  If  divided  into  three  equal  parts,  what  is 
each  part  called  f  Ans.  ^. 

(148) 
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3.  If  divided  into  four  equal  parts,  what  is  each 
part  called  I  Ans.  J. 

4.  When  divided  into  four  equal  parts,  what  are 
three  of  those  parts  called!  Ans.  %. 

o.     How  would  you  get  %  of  an  aj)ple? 

Ans.  Divide  it  into  4  equal  parts 
and  take  3  of  the  parts. 
6.     When  any  number  or  thing  is  divided  into 
fiee  equal  parts,  what  is  one  of  those  parts  called! 

Ans.  ^. 
ree,  and  four  of  the  parts 

Ans.  J,  f ,  and  t- 
'  denominate  of  any  kind, 
i!  thirds!  fourths!  fifths! 
is!  ninths! 

js!  thirds!  fourths!  fifths! 
is!  ninths! 

es!  thirds!  fourths  ?  fifths  ? 
is!  ninths! 

es!  thirds!  fourths!  fifths ? 
is!  ninths! 

es!  thirds! fourths ?  fifths! 
is!  ninths! 

es!  thirds! fourths!  fifths! 
is!  ninths! 
li  work  is  tlie  above  called ! 


214.  i=how  many  fourths!  sixths?  eighths? 
tenths!  twelfths!  fourteenths! 

J=howmany  sixths!  ninths!  twelfths!  fifteenths! 
eighteenths!  twenty -firsts! 

^=how  many  eighths!  twelfths?  sixteenths? 
twentieths!  twenty-fourths! 

^=how  many  tenths!  fifteenths?  twentieths! 
twenty -fifths!  thirtieths! 

i=how  many  sixteenths!  twenty-fourths?  thirty- 
seconds!  fortieth^!  sixty-foorthQf 
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^^=how    many    thirty-seconds  I    forty-eighths t 
sixty-fourths!  eightieths! 

What  kind   of  numerical  work   is   the    above 
oalled! 

215.    Answer  the  following  numerical  questions: 
Wlmt  kind  of  numerical  work  is  the  above  called! 


1=1 


A 


*=» 

H=t 

i^=f  \ 

A=» 

A=» 

u=i 

n=i 

^=! 

A=» 

H=l 

^=1 

irV=I 

^=» 

il=t 

H=» 

T*ir=t 

216.  How  many  halves=or  make  a  unit! 

**  ^'       thirds=  '*  "        ** 

*'  "     fouiths=  ''  '' 

^^  "        flfths=  ''  " 

^*  **       8ixths=  '^ 

^*  **  sevenths=  *•*  *' 

*•  •*     eighths=  *'  ** 

*•  **       ninth8=  ^' 

*•  '^       tenths=  *• 

*'  **elevenths=  **  ** 

*•  *^    twelfths=  -  *' 

217.  1  unit  equals  liow  many  eighths!   f  = 


u 


3  units  equal 

4  ((  u 

5  *^  ** 
li  *^ 

H  -  " 

li  - 

ij  -  '^ 

3J  -  ^^ 


twelfths!  ii== 
thirds!   f  = 

fourths!  Y= 
halves!  -V^= 
halves!  |  = 

fourths!  f  = 
thirds!  1  = 
sixths!  -V^= 

eighths!  V= 

fourths!  V^= 
sixteenths!  j|= 

eighths!  V^= 
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218.  What  is  the  reciprocal  of  1,  of  2,  of  3,  of 
J,  of  f,  of  21! 

219.  Analyse  the  fraction  f . 

Analysts.— i  is  a  proper  fraction,  since  the  numerator  is  less 
than  the  denomiuator ;  4  is  the  denominator,  and  shows  that 
the  uuit  is  divided  into  4  equal  parts;  ^  is  the  fractional  unit, 
aince  it  is  one  of  the /our  equal  parts  into  which  the  nnit  is 
divided.  ;  3  is  the  numerator  and  shows  that  three  of  these  eqnal 
parts  are  taken ;  3  and  4  are  the  terms  of  the  fraction,  and 
Its  value  is  less  than  1,  or  unity. 

In  like  manner,  analyse  the  following  fractions: 

f,  I,  A,  ¥,  ih  hih  II- 

220.  To  Reduce  Fractions  to  Higher  Terms. 


1.     Change  IJ  to 
is  04. 

OPERATION. 
04^16=4 

13x4=52 

—  —  Ans. 

10x4=04 


a  fraction  whose  denominator 

ExpUmaiion, — In  aU  problems  of  this 
kind,  we  first  divide  the  required  de- 
nominator by  the  denominator  of  the 
given  fraction.  Then  with  the  quo- 
tient thus  obtained,  multiply  both 
terms  of  the  given  fraction,  and  in 
their  products  we  have  the  required 
fraction. 


GENERftL    DIRECTION    FOR   REDUCING  FRACTIONS 
FROM  LOWER  TO  HIGHER  TERMS. 


221.  From  the  foregoing  elucidations,  we  derive 
the  following  general  direction  for  reducing  frac- 
tions from  lower  to  higher  terms: 

Ikivide  the  required  denominator  by  the  denominator 
of  the  given  fraction^  and  multiply  both  terms  of  the 
fraction  by  the  qvotient. 
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222.  Change}!  to  a  fraction  whose  denominator  is  75 

"      ^to  "  "  "  176 

*^      i^to  "  "  "  3S4 

u     ^a^to  "  "  "  2180 

223.  To  Beduce  Fractions  to  their  Lowest  Terms. 
Reduce  |f  to  its  lowest  terms. 

FIEST  OPERATION.  JS!rp/ana/ion.— In  all  problems 

9\5e— a&.  J.MA— 1  Ana         of  this  kind,  we  divide  both 
-J^— at?  *)tt— ff -^"S.        the  numerator  and  tbe  denom- 
inator by  tbeir  common  fiic- 
SECOND  OPERATION.       tors.     Or   as  shown  in   tho 

Q._Q -    .  second  operation,  we  may  pro- 

*^/6T — 8  -A-nS.  dace  the  same  resnlt  with  less 

figures,   by  dividing  })oth  terms   of  the  ft'action  by  their 
greatest  common  divisor. 

By  this  reduction  we  change  the  form  of  the  frac- 
tion I^J,  but  we  do  not  alter,  or  change,  its  value, 
for  the  fractional  unit  of  the  resulting  fraction  (J) 
is  8  times  as  great,  while  the  number  taken  is  J  as 
great. 

When  the  terms  of  the  fraction  have  no  common 
factor  greater  than  1,  the  fraction  is  in  its  lowest 
terms  and  is  called  an  irreducible  fraction. 

The  object  of  reducing  fractions  to  their  lowest  terms  is  to 
enable  us  to  understand  their  vahie  more  easily  and  readily. 


GENERAL    DIRECTION    FOR    REDUCING  FRACTIONS 
TO  THEIR  LOWEST  TERMS. 


2.24«  From  the  foregoing  elucidations  we  derive 
the  Ibllowing  general  direction  for  reducing  firac- 
tions  to  their  lowest  terms : 
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Cancel  all  thefa4itor8  common  to  both  the  Numerator 
and  the  Denominator; 

Orj  Divide  both  Numerator  and  Denomhiator  by 
their  Greatest  Common  Divisor. 

225.     Reduce  the  following  fractious    to  their 
lowest  terms : 


2. 

si*  ts?  f^>  io- 

Ans. 

h  h  h  H- 

3. 

m,  m.  %ih 

Ans. 

7S0J  h  ^Yr- 

4, 

i|f|.      Ans.      %. 

8. 

\%%i%- 

Ans.  im- 

5, 

/AV^.    Ans.  Hf. 

9. 

mn- 

Ans.       ^. 

6. 

m-      Ans.    ii. 

10. 

\m' 

Ans.     H. 

7. 

VVW      Ans.     IJ. 

11. 

HMI- 

Ans.     l\. 

226,     To    Rednce    Whole   or    Mixed   Numbers    to 
Improper  Fractions, 

1.  Reduce  5|  to  an  improper  fraction,  or  to  thirds. 

OI^EBATION.  Explanation. — In    all    problems    of 

this  kind,    we   reaaon  thus:   Since 

5§  there  are  3  thirds  in  every  unit  or 

whole  uuraber,  in  5  units  there  nre  5 

IX  Ans,        times  as  many,  wliich  ure  -'/-f  the  | 
*  ' '        make  Y. 

2.  Reduce  9  to  a  fraction  whoa*^  denominator  is  G, 

OPEKATION. 

9x6=V  AnK, 
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GEHERIL  DIRECTION  TO  REDUCE  WHOLE  OR  MIXED 
NUMBERS  TO  IMPROPER  FRACTIONS. 


227.  From  the  foregoing  elucidiitions,  we  derive 
the  followiug  general  direction  for  reducing  whole 
or  mixed  numbers  to  improper  fractions : 

Multiply  the  whole  number  by  the  required  denom- 
inator and  to  the  product  add  the  numerator  of 
the  fractioHy  and  write  the  required  denominator 
under  the  result. 

Eeduce  the  following  numerical  expressions  to 
improper  fractions : 


3. 

8i 

Aus.      ^. 

8.     71^        Aus.      -4^. 

4. 

16J 

Ans.     V^. 

9.    Q^        Aus.      ^3■. 

6. 

173 

Ans.     ^. 

10.    2ia3|    Aus.    ^P-. 

6. 

32| 

Aus.    ^. 

11.    23^^      Ans.      ^^. 

7. 

435f 

Ans.  ^P-. 

12.     lOSji.  Ans.  HJF. 

13. 

Eeduce  14  to  a  fractiou  whose  deuoniinator  is   9 

14. 

« 

37          "           "           "           «            24 

16. 

u 

543        " 

a             a             a             jg 

228.     To  Reduce  Improper  Fractions  to  Wlwle  or 
Mixed  Numbers. 

Reduce  ^  to  a  mixed  number. 

OPERATION.  Explanation. — In  all  problems  of  this 

XI ^4.1.  Ans.  kind,  "we  reason  thus:    Since  there 

^       ^           '  are  i fourths  in  1  unit,  or  whole  ntim- 

_      .      A\    A  ^®^'  ^^  n  fourths  there  are  as  many 

17-7-4:=4J  Aus.  units  as  17  is  ennal  to  4,  Avhicb  is  4 

times  with  1  remainder,  or  altogether  4t  as  the  proper  quo- 
tient, oi  answer. 
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GENERAL  DIRECTION  TO  REDUCE  IMPROPER  FRAC- 
TIONS TO  WHOLE  OR  MIXED  NUMBERS. 


229.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directiou  for  reducing  improper 
tractions  to  whole  or  mixed  numbers: 

Divide  the  Numerator  hy  the  Denominator, 

230.  Reduce  the  following  improper  fractions  to 
whole  or  mixed  uuml)ers: 


2. 

¥ 

Ans.    4. 

G.     ^ 

Ans.    3g. 

3. 

V 

Ans.    5|. 

7.  ^ 

Ans.    5yV. 

4. 

^ 

Ans,  48. 

8.    A¥ 

Ans.    9^. 

5. 

W 

Ans.  ISJ. 

0.    HW" 

Ans.  34i^ 

231.     To   Reduce    Compotmd    Fractions  to    Simple 
Fractions, 

1.  Reduce  it)f  f  of  J  to  a  simple  fraction. 

OPEEATION.  Explanalion,^In  all  problems  of 

-      ^      • o_i    A  tbiskiud,  we  multiply  together  all 

iX  5  X  4 — to  Ans.       ^jjQ  niiDieratora  for  a  new  nume- 
rator and  all  the  denominators  for  a  now  denominator. 

When  a  compouud  fraction  contains  whole  or  mixed  num- 
bers, they  Duist  first  be  reduced  to  improper  fractions. 
AVhen  there  are  common  factfirs  in  both  terms  of  a  com- 

gttund  fraction  they  should  be  cancelled  before  multiplying. 
y  cancelling  the  common  factors,  the  work  i«  shortened  an<l 
the  resnlt  unchanged  for  the  reason  that  dividing  both  terms 
of  a  fraction  by  tlie  same  number  does  not  alter  its  value. 

2.  Reduce  §  of  |  6f  f  to  a  simple  fraction. 

OPERATION. 

^    ?    5     5 
-X-X-= — Ans. 
?     4    8     IG 
2 
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3.    Reduce  |  of  7  J  of  J  of  4  of  j\  to  a  simple 
fraction. 

OPKBATION. 

3 

?   ;?   ?   ^    1    1 
-X— x-x-x— =-  Ana. 

^     ft     ^    1    X^    ^ 
?  3 


GENERAL    DIRECTION  TO    REDUCE  COMPOUND  TO 
SIMPLE    FRACTIONS. 

282«  From  the  foregoing  elucidations,  we  derive 
the  following  general  direction  for  reducing  com- 
pound to  simple  fractions: 

Cancel  common  factors  if  they  occur  in  both 
terms  of  the  fractions;  then  multiply  the  numerators 
together  for  the  neio  numerator  and  the  denominators 
together  for  tlie  new  denominator  of  the  fraction. 

233«  Reduce  the  following  comj>ound  fractions 
to  simple  ones: 

4.  ^ofHof  A-  Ans.     A. 

5.  j  of  §  of  i^jf.  Ans.     fj. 
C.    i  of  3i  of  J.                                     Ans.    ij. 

7.  iofSJ.  Ans.    2,V 

8.  -^  of  9G.  Ans.  54. 

9.  f  of  \\  of  17J.  Ans.    G. 

10.  <|xjx-i\.  Ans.      ^. 

11.  5x2xA-  Ans.      IJ. 
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2S4.  To  Beduce  Fractions  of  Different  Denomiiia' 
tors  to  Equivalent  Fractions  of  a  Common 
Deno^ninator  or  of  the  Least  Common  Denoini- 
nator. 

235.  A  Common  Denominator  id  a  denomiua- 
tor  coiiinion  to  two  or  more  fractious. 

236.  The  Least  Common  Denominator  of  two 

or  more  fractious  is  the  least  uiimber  divisible  by 
each  of  the  denominators. 

237.  A  Common  Denominator  of  two  or  more 
fractions  is  a  Common  Multiple  of  tbeir  denomina- 
tors; and  the  Least  Common  Denominatar  of  two  or 
more  fractious  is  the  Least  Common  Multiple  of  their 
denominators^  for  the  reason  that  all  higher  terms 
of  a  fraction  are  multiples  of  its  corresponding 
lower  or  lowest  terms. 

WRITTEN    EXAMPLES. 

238.  Eeduce  J,  f ,  and  J,  to  equivalent  fractions 
having  a  common  deiiomiuator. 

OPERATION. 

h  f,  h 

3x4x8  =    96,  Common  Denominator. 
J  of  ji      =32}  hence  ^,  equivalent  of  J. 
I  of  ^96=72;  hence  H?  equivalent  of  |. 
I  of  )      =84;  hence  f|,  equivalent  of  |. 

Explanation,— In  all  problems  of  this  kind^  we  obtain  the 
commcn  denominator  by  multiplying  together  the  denominators 
of  all  the  fractions.  Then  to  Und  the  respective  numerators 
we  take  such  a  part  of  the  common  denominator  as  the  res- 
pective fractious  are  parts  of  a  unit,  as  shown  in  the  opera- 
tion. 

Or,  divide  the  common  denominator  by  the  denominator  of 
each  fraction,  and  multiply  the  quotient  by  its  numerator. 
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GENERAL  DIRECTIONS  TO  REDUCE  FRACTIONS  TO  Aj 
COMMON    DENOMINATOR. 


239,  From  tlio  foregoing  elucidations,  we  derive  l 
the  following  general  directions  for  reducing  frac- '' 
tions  to  a  common  denominator : 


1.  Multiply  togetlier  the  denominators  of  all  thei 
fraci  ions  for  a  common  detwminator, 

2.  Then  to  find  the  respective  numerators^  take  such  \ 
a  part  of  the  common  denominator  as  the  respective ' 
fractions  are  parts  of  a  unit,     Or^  divide  the  common  - 
denominator  by  the  denominator  of  each  fraction^  and 
multiply  the  quotient  by  its  ntnnerator. 

240,    Hexluce  the  following  fractions  to  equiva- ' 
lent  fractions  liaAing  a  common  denominator: 


2. 
3. 
4. 
6. 

6. 


h  and  ^. 
y^,  \,  and  1%. 


0 


Alls.  1%,  T^A-,  and  ■^. 
Ans.  m,  4IS,  and  iJg. 
Ans.  iM  and  \U. 


■^  and  li. 
i,  -h,  1%  ii,  and  i- 

Ans.  mia,  AWd,  mU,  mn,  and  ^„%, 
A,  ^,  i,  and  3h 

Ans.  ,V3<V,  tVsV  iVjV  and  f|if 
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241.      Reduce  J,  f ,  and  J  to  equivalent  fractious 
having  tUe  lea^t  common  denominator. 

OPEBATION. 

213.  1.  8 


2!3.  2.   4 

13    1   2 
2x2x3x2=24  Least  Common  Denominator. 
J  of  ^      =  Sy  hence  -^j  is  the  equivalent  of  J. 
I  of  >  24=:  18,  hence  i^  is  the  equivalent  of  |. 
J  ot  )     =21,  hence  |i  is  the  equivalent  of  |. 

ErplanatUm. — In  all  problems  of  thw  kind,  we  first  find  the 
LeaM  Common  Multiple  of  the  deuomiuators  of  all  the  fVoctions 
as  explained  in  article  206,  page  145,  which  is  the  Least  Common 
Denominator,  Then,  having  the  least  comuion  denominator, 
to  find  the  respective  numerators  we  take  such  a  part  of  the 
least  common  denominator  as  the  respective  fractions  are 
parts  of  a  unit,  as  shown  in  the  operation.  Or,  divide  L. 
C.  D.  by  the  denominator  of  each  fraction  and  multiply  the 
quotient  hy  it^  numerator.  Before  finding  the  L.  C.  D.  reduce 
mixcHl  numbers  to  improper  fractions,  and  the  fractions  to 
their  lowest  terms. 


GENERAL  DIRECTIONS  TO  REDUCE   FRACTIONS  TO 
THEIR  LEAST  COMMON   DENOMINATOR. 


242.  From  the  foregoing  elucidations,  we  derive 
the  following  generaUdirections  for  reducing  frac- 
tions to  their  least  common  denominator. 

1.  Find  the  least  common  multiple  of  the  denomi- 
nators of  all  the  given  fractions. 

2.  Then  to  find  the  respective  numerators^  take 
such  apart  of  the  least  common  denominator  a^  the 
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respective  frdctions  are  parts  of  a  unit.     Or,  divide 

the  L.  C.  2>.  hy  the  denominator  of  each  fraction  and 

multiply  the  quotient  by  its  numerator. 

Note. — Mixed  numbers  mnst  be  re<luce<l  to  improper  fhie- 
tioiis,  and  the  Actions  to  their  lowest  terms  before  lindin^ 
the  Least  Common  Denominator. 

243,  Reduce  the  following  fractions  to  equiva- 
lent fractious  having  a  least  common  denomiuator: 

2.  §,  I,  and  J.  Ans.  Hr  ih  and  fi- 

3.  3*5,  i,  and  T?^.  Ans.  H,  H.  and  f|. 

4-  {zi  \h  and  f  J.  Ans.  y\V  i/fft  and  ^. 

5-  A. If. il» «nd  2V  Ans-^Vir. ilh  sVo.and/^. 
«•  5i,  I,  lyV,  and  i.  Ans.  \^a,  ff >  fl.  and  Jf . 
7-  if,  8,  Ih  and  1.       Ans.  i|,  W,  M,  and  f|. 

8.  3i,  S,  §,  and  f .         Ans.  i|,  y^^,  t%,  and  |J. 

9.  /^^,  3,  i,  audit. 

Ans.  -Hf  ?,  mi,  rVVV,  and  im. 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  a^id  phrases: 
208.  Reduction  of  Fra<?tions.  209.  Higher  Terms. 
210.  Lower  Terms.  211.  liowest  Terms.  221. 
General  Direction  to  Reduce  Fractions  from  Lower 
to  Higher  Terms.  224.  To  their  Lowest  Terms. 
227.  Whole  or  Mixed  Numbers  to  Improper  Frac- 
tions. 229.  Improper  Fractions  to  Whole  or  Mixed 
Numbers.  232.  Compound  Fractions  to  Simple. 
235.  A  Common  Denominator.  23G.  Least  Com- 
mon Denominator.  239.  General  Directions  to 
Reduce  Fractions  to  a  Common  Denominator.  242. 
Tp  the  L^a^t  Common  Denominator. 
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aettons  is  the  process  of 
ional  numbers  of  the  same 
>mination. 

are  those  which  express 
things^ 
ird,  also  f  and  |  are  like 

IS  are  those  which  express 
ts  or  things,  or  parts  of 

I  ^  of  a  pound  are  unlike 
igs,  and  i  and  |  are  unlike 

imbers  we  learned  that  we 
oranges,  pounds  to  boxes, 
reds;  that  we  could  only 
ihe  same  unit  kind, 
e  maintains  in  the  addition 
We  can  not  add  halves  to 
c.  We  can  only  add  halves 
hsy  etc. 

247.  ORAL  EXERCISES. 

1.     Add  i,  f ,  and  f .  Ana.  IJ. 

Solution. — Since  the  fractional  parts  are  alike, 
we  have  but  to  add  the  numerators  together  to 
obtain  the  sum  of  the  fractions.  Thus,  f+i+f = 
f  c=l},  or  H,  Aus. 


ai  *«^' 
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2.  Paid  $^  for  a  grammar  aud  $|  for  an  arith- 
metic.   What  did  both  cost!  Ans.  $14. 

Solution. — Since  the  halves  and  fourths  are 
unlike  parts  of  the  unit  dollar,  we  cannot  add 
them  In  their  present  form.  We  must  first  reduce 
the  J  to  the  fractional  unit  of  the  fourths  5  and  by 
the  exercise  of  our  reason  and  knowledge  of  num- 
bers, we  see  that  J  is  eXiual  to  f ,  and  f  addeil  to  f 
equals  I,  and  \  equals  $1J,  Ans.  • 

3.  What  is  the  sum  of  %  and  g  I 

Solution. — Since  the  fractional  parts  are  unlike, 
we  cannot  add  them  in  their  present  form.  We 
must  first  reduce  the  J  to  the  fractional  unit  of 
eighths:  and  by  the  exercise  of  our  reason  and 
knowledge  of  numbers,  we  see  thnt  j  is  equal  to  f , 
and  f  added  to  §  equals  ^,  and  -V  equals  1|,  An& 

4.  What  is  the  sum  of  f ,  },  y^  and  \l ! 

Ans.  2J|. 

5.  Add  f ,  iV  a  and  fg.  Ans,2H. 

Mentally  aiUl  the  following  fractions: 


S+f=t 


S  +  f 


=! 

tV+t'3=1 


248.    What  is  the  sum  of  Sand  3 1 
SOLUTION. 


_  JSrp2ana<ion.— Since  the   frao- 
tional  parts  are  tiulike,  Tve  can- 
not add  them  iu  their  present 
form.     We  must  first  reduce 
-yj-^llj  Ans.   them  to  like  fractional  units. 
And  since  we  cannot  reduce  either  fraction  to  the  unit  of  the 


OPERATION, 

§  i 

8    9 
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other,  we  mnst  rodnc©  both  to  a  coiniiioii  denominator.  This 
we  do  by  multiplying  the  denominators  together,  which  giveo 
12  as  the  common  denominator. 

Having  the  common  denominator,  wo  next  find  the  nnmeri- 
csX  value  of  f  nnd  |  in  the  unit  of  12lhs,  We  first  consider 
the  f  and  see  that  ^  of  12  is  4  and  f  are  8,  which  we  write 
under  the  |.  Then  we  consider  tlio  \  and  see  that  ^  of  12  is 
3,  and  f  are  9,  which  we  write  nnder  the  %.  We  now  add  the 
8  twelfths  and  the  9  twelfths  together,  and  produce  \\=lif 
the  answer. 

2.     What  is  tlie  sum  of  I  and  f  f  Aus.  1^§. 


3.  What  is  the  siim  of  |  and  j^i  f 

4.  Add  I  aud  ^^5  i  Jiu^l  f;  o  ^^^  h 


Axis.    l/y. 


249.     Add  J,  §,  and  J. 


SOLUTION. 


OPERATION. 


UNITS. 


J. 

3 
16 


FKACTI()N.S. 

0      24 
9 


Explanalion.—^mcQ  there  are 
no  two  fractions  of  the  same 
nnit  value,  we  cannot  add  them 
in  their  present  forms.  And, 
since  there  arc  moie  than  two 
fractional  numbers,  we  reduce 
1 JL  "^    Tm      ttnd  add  only  two  at  a  time. 

^^  p      -*     ^y^  select  any  two  that  may 

,      .  "  he  the  most  easily  reduced  and 

jy^  AUS.  added.    We  first  select  i  and  J, 

and  Ave  see  by  the  use  of  our  reason,  that  \  equals  ^  which 
added  to  \  make  V^hich  equals  1  and  |.  We  write  the  1  in 
the  colimin  of  units  and  the  |  in  the  column  of  iracticms  and 
then  cancel  the  f  and  J.  We  now  have  f  and  f  to  add,  aud 
prcMlncing  the  least  common  denominator,  24,  we  reason  thus: 
i  of  24  is  8,  and  |  are  16,  which  is  written  under  the  ^;  then 
\  of  24  is  3  and  f  are  9,  which  is  written  under  the  |;  then 
adding  wo  have  f^  and  i\  nuike  'i\  which  is  1  and  ^^  which  is 
written  in  the  column  of  units.  The  fi actions  are  now  all 
adde<l,  and  by  a<lding  the  column  of  units  we  obtain  2, 
which  with  the  ix  gives  "Zi^  Ans. 
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Add  the  following : 
2.    i>3,  i,audf,. 

4.    f,f,andn. 


Ans.  2^^. 

Ans.  lii«. 

An8.2||. 


Add  h  §,  f ,  J, 

OPERATION. 


fjf^^^^ 


UNITS. 
1 
1 
1 
1 

m  Ans. 


MKMORAXnrM 
FRACTIONS. 


260.    Add  J,  S,  ?,  i,  I,  and  I  together. 

Explanation.— 'In  this  exam- 
ple there  are  no  two  fractious 
alike,  hence  they  carmot  b© 
added  until  we  shall  have  re- 
duced them  to  fractious  of 
the  same  kind.  To  facilitate 
the  operation,  we  reduce  and 
X  X  ^  $  Xf  add  only  two  fractions  at  a 
;l^^  p  ;i0  time;  and  we  first  select  such 
two  as  can  he  the  most  easily 
reduced  and  added.  Accord- 
ingly, we  select  \  and  f  as  tho 
fractions  to  first  reduce  and  add;  and  hy  the  exercise  of 
our  reason  we  see  that  \  is  equal  to  |  which  added  to  |,  make 
J,  which,  for  the  reason  that  J  make  1,  is  equal  to  1  and  J, 
We  write  tho  1  in  the  column  of  whole  numhers,  and  the  ^  in 
the  column  of  fractions.  We  then  cancel  the  i  and  f ,  and 
select  tlie  %  and  J  as  the  next  two  fractions  to  reduce  and  add. 
Again  using  our  reason,  we  see  that  i  is  equal  to  f ,  and  f  are 
equal  to  ^,  which,  added  to  the  J,  make  J,  equal  to  1  and  J, 
which,  reduced,  equals  ^,  The  1  we  write  in  the  column  of 
whole  numbers,  the  \  in  the  column  of  fractions,  and  ouicel 
the  f  and  ^.  We  next  add  the  ^  and  i;  by  our  reason  wa  see 
that  i  is  equal  to  f ,'  which,  added  to  the  i^,  make  },  which  we 
write  in  the  colunm  of  fractions,  and  then  cancel  the  I  and  i. 
We  then  select  the  f  and  |  as  the  next  two  fractions  to  add, 
and  reducing  .-ne  f  to  8the,  we  see  by  our  reason  that  i  is 
equal  tio  f,  and  t  are  equal  to  3  times  as  many,  which  is  f, 
which,  added  to  the  |,  make  Vj  whieli  is  equal  to  1  and  f ;  we 
write  the  1  in  the  column  of  whole  numbers,  the  |  in  the  col* 
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tlic  f  an<l  |.  Wo  then  proceed 
^raaining  fracticms,  ^  ami  f .  By 
»ur  reasoning  faculties,  and  the 
)  principles  of  numbers  as  con- 
,  we  see  that  the  j  and  ^  are  not 
neither  reduce  the  j|  to  Hths  nor 
before  we  can  add  them  we  must 
univalent  fractions  of  the  sanu^ 
I  denominator.  To  do  this,  we 
nators  are  not  divisible  by  the 
and  hence  the  i)roduct  of  them 
both  of  the  fractions  are  reduc- 
3ir  product,  40,  is  the  least  com- 
fractiohs.  Having  this,  we  next 
nd  hy  our  reason  we  see  that  k 
i  to  4  times  as  nuiny,  which  is 
;,  and  f  are  equal  to  5  times  as 
Ided  to  the  Ja,  make  ^fr,  which 
I  whole  one,  is  equal  to  1  and  iJ,y 
jective  columns  and  cancel  the 
Iding  the  fractions  is  now  com- 
Lolo  numbers  and  annexing  the 
as  the  correct  result,  m,. 
lustrate  the  most  rational,  easy, 
fractious  known,  and  as  fractions 
lo  frequent  occurrence  in  practi- 
ed  in  the  system  should  be  thor- 

Id  very  much  shorten  the  opera- 
ions  at  once,  and  mentally  per- 
1  of  the  reduction  and  addition 
Qsults.  Thus,  iu  the  above  prob- 
lud  I  at  once.  We  can  instantly 
^,  and  without  naming  or  setting 
7  the  result  of  f  and  J,  which  we 
ng  3|,  which  are  the  only  figures 
tions,  except  ^  and  f ,  are  added 
lien  we  mentally  add  the  sum  of 
:>f  reasoning  as  given  in  the  illus- 
Qf  aud  obtaiu  the  oorrect  result, 
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2.     Add  i  of  t}  of  2i,  f ,  I, 
OPERATION. 
Statement  showing  the  reduction 
of  the  fractions. 
3 
1     ^     p     3     5     9 
-X— X-   -    -    — 
^    ^    4    8    C    23 
Statement  showing  the  result  of 
the  reduction  and  the  addition 
of  the  fractions, 

MEMORANDrM 
FRACTIONS. 


UNITS. 


Ill   2 

20  216 


3  529 


If 


I4| 


T5 


2^Aiis. 


and  ^  together. 

Explanation.— Here  we 
have  compound  fractions 
and  mixed  numbers^  and 
before  adding^  we  reduce 
the  mixed  numbers  to 
improper  fractions,  and 
the  compound  fractions 
to  simple  ones.  Then  we 
a<ld  the  f  and  |,  which 
are  equal  to  1  and  i ;  then 
the  i  and  i,  which  are 
equal  to  f  J ;  then  the  f } 
and  Tpi,  which  are  equal 
to  1  and  iSf .  Then  ad- 
ding the  whole  numbers, 
and  annexing  the  frac- 
tion, we  have  2m  as 
the  correct  reeolt. 


GENERAL    DIRECTIONS    FOR    THE    ADDITION    OF 
FRACTIONS. 


261.  From  the  foregoing  elucidations,  we  derive 
the  foUowing  general  directions  for  the  addition  of 
fractions: 

I.    Select  such  two  fra^^tions  as  can  he  the  most 
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easily  reduced  to  the  same  fractional  unit;  reduce  them 
to  the  same  fractional  unit ^  find  the  equivalent  value 
of  both  the  fractions  in  this  fractional  unit^  and  add 
the  numerators  together;  if  the  sum  equah  or  exceeds  a 
unit  write  tlie  unit  in  the  column  of  unitSj  and  the 
fractional  retnainder  in  the  column  of  memorandum 
fractions.  If  the  sum  is  less  than  a  unitj  write  the 
fraction  in  the  column  of  memorandum  fractions. 
Then  cancel  the  fractions  added. 

2.  In  like  manner  select^  reduce^  and  add  two  more 
fractions^  and  thus  proceed  until  all  arc  added. 

3.  When  there  are  compound  fractions  ^  reduce  them 
to  simple  ones  before  adding.  When  there  are  mixed 
numbers  write  the  achole  numbers  in  the  column  of 
unitSy  cancel  them  from  among  the  fractions  j  and  then 
add  the  fractional  numbers.  All  fractional  cxprcs- 
sion4  should  he  in  their  lowest  terms  before  adding 


252.     PROBLEMS  IN  ADDITION  OF  FRACTIONS. 


1.  Aaa  J,  §,  3,  |,  J,  aud  V»,.  \  Ans.    4^. 

2.  Add  i,  ^,  and  ^-J.  Ans.    2^. 

3.  Add  iy  f ,  I,  and  ^^.  Ans.    2^^. 

4.  Add  5,  \^.  f I,  and  |J.  Ans.  3/^,  or  3^. 
^  Add  i,  ,^,  H,  and  H.  Ans.    3|i. 
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6     f  of  ii  and  2^  of  |  of  ^.  Ans.      J}-     • 

7.  Add  2^,  GJ,  5|,  and  2|.  Ans.  17. 

8.  §,  I,  and  ^V  ^^"S-    ^• 

10.  ItV,  6f ,  18iS,  HHd  2^7,,  Ans.  28^f 

11.^  S,^%,andi|.  Ans.    1^. 

12.  3^,  li,  2i,  and  4^\.  Ans.  llj. 

l''^.  H,  A,  ii,  and  ig.  Ans.    2^. 

14.  2J,  aj,  4i,  and  5.  Ans.  15^^^. 

15.  f,  J,f,  and^^.  Ans.    1^. 
10.  7J,  5§,  and  lOf .  Ans.  23^. 

■^7.    iJ,H,and,S.  Ans.    1-/^V 

18.  14|,  3/t,,  1 1,  and  ^a.  Ans,  21^^. 

19.  J,  Ij^,  lOf ,  and  5.  Ans.  18^. 

20.  125|,  327/j,  and  25J.  Ans.  478^. 

21.  ^i4§,H,liViS.andi04.  Ans.    3i|J. 

22.  What  is  the  weight  of  10  sacks  of  wheat 
which  weigh  respectively :  154^,  149J,  160f ,  157|, 
1625,  141g,  163|,  158^,  130^,  and  IGIJ  iwundst 

Ans.  1539J  lbs. 

23.  Add  J  of  J  of  i  and  2J  of  ^2^  of  1. 

Ans.  1|. 

24.  Add  J  of  I  of  4  and  §  of  J  of  |.  Ans.  2|f . 

2^.  How  many  yards  in  8  bolts  of  domestic, 
measuring  as  follows:  40f,  39 J,  43^,  42J,  43g,  3S.J, 
39^%,  and  41 J  yanLs  f  Ans.  32afJ. 

26.    14  bags  of  coffee  weigh  as  follows:  162^, 
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1631,  leiJ^,  1(UJ,  165J,  lG4f ,  IGoi,  162J,  105^,  1(U§, 
165j,  165J,  1(>4|J,  and  .165.J  pounds.  Plow  many 
iwunds  in  all  ?  Aus.  2301. 

27.  A  merchant  Douj^lit  1153 J  pounds  of  rice  for 
$D2i;  871|  pounds  of  sugar  for  $871;  oSOg  pounds 
of  coffee  for  $ll55;  240^  pounds  of  cheese  for  $43 J; 
aiMl  40SJ  pounds  of  Graham  flour  for  $18|.  Whut 
was  the  total  number  of  pounds,  and  the  total  cost 
of  all  he  purchased  I 

Ans.  3254|  jjounds;  $3o7|^  ciost. 


4 


28.  Add  3,  ^,  S,  -,%  and  3f  of  ^  of  IJ. 

Ans.  5||. 

29.  Add?,|,J,  |3M|,andiof  3.     Ans.o,^^ 


SYNOPSIS  FOR  REVIEW 


Define  the  following  words  and  phrases : 

244.  Addition  of  Fractions.    245.  Like  Fractions. 

241].    Unlike  Fractions.     251.   (General  Directions 

for  the  Addition  of  Fractions. 


^Z 
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253.  Subtraetion  of  Fractions  is  the  process 
of  flndhi^  the  difference  between  two  fraetionul 
iiumbei's  of  like  units  and  of  like  parts. 

254.  The  Principle  is,  that  fractions  can  l>e  sub- 
tra^^.ted  onl^^  when  they  express  like  parts  of  UJce 
units  iiv  when  thev  have  a  eoinmon  denominator. 


255. 


ORAL  exercises; 


1.  One  unit  of  any  kind  equals  how  many  J*8 1 

2.  J  taken  from  §  leaves  how  many  J-sf 

'X  One  unit  of  any  kind  equals  how  many  J's? 

4.  i  from  \  leaves  how  many  J's  ? 

5.  I  from  }  leaves  how  many  J'sf 
G.  3  from  J  leaves  how  many  ^'sf 
7.  J  from  I  leaves  how  njany  J's! 

256.     Answer  l)y   men  till    work    the    following 
numerical  questions: 


'  1  7  0  » 
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257.  WRITTEN    EXAMPLES. 

1.     Wliat  is  the  difforence  betweeeu  J  and  \  t 

Aus.  ,"b- 
EfpUmalion, — Here  we  seo 
ilint  the  fractious  are  uot 
«f  like  units,  or  that  they 
have  iiot  the  same  deiioin- 
inaior,  and,  therefoi-o,  he- 
fore  we  can  siih tract,  we 
must  reduce  the  fractions 
to  a  common  denominator.  By  inspection,  and  in  accordance 
with  the  pnuciples  as  explained  in  the  first  four  prohlems  of 
addition  of  fractions,  we  see  that  the  least  common  denomi- 
nator is  20  ;  then,  that  |  are  equal  to  \^j  and  that  ^  are  equal 
to  i^y  aud  that  the  difference  is  ^,). 


OT»E 

3  =  15 

^    =r    16 

RATION, 
or    % 
15 

^  Aus. 

1 

5<^ 

A 

5 

1(> 


Ans. 


From28gtake7i. 

OPERATION. 

m 
Ji 


Ads.  21^. 


Explan<Uion.—  \\\  perform-' 
ing  the  operation  of  the 
question  heforo  us,  we  first 
observe  that  the  fractions 
which  constitute  a  part  of 
21j^  Alls.  the  numhers  to  be    sub- 

tracted are  uot  of  the  same 
nnit  or  denominator,  and  hence,  before  we  can  perforin  the 
work,  we  must  reduce  Uiein  to  fractions  of  like  units  or  of  a 
eommxm  denominator.  We  next  observe  that  the  \  may  be 
reduced  to  Sths  and  by  the  exercise  of  our  reason  we  see  that 
it  i8  eqnal  to  |,  which  taken  from  |  leaves  ^ ;  this  completer 
the  work  with  the  fractions,  and  we  have  but  to  find  the  dif- 
ference between  the  whole  numbers  as  m  simple  subtraction. 

3.     Wliatis  the  difference  betweeu  STg  and  12J? 

'  Ans.2^f. 
Explanation.— V^y  inspec- 
tion we  here  see  that  the 
fractions  belonging  to  the 
whole  numbers  are  not  of 
like  units  or  of  the  same  de- 
nominator, and  that  neither 
can  be  reducedto  an  equiv- 
alent fraction  of  the  same 
miit  a»  the  other,  and,  therefore,  we  must  reduce  both  to  frac* 


OPERATION. 

378=27  r 
121=56 

24 f  I  Ans. 
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tions  of  like  uniU  or  of  a  common  denominator,  before  we  can 
sabtract;  and  by  multiply ing  tocetUer  the  denominators  we 
produce  72  as  the  least  common  denominator,  which,  for  ecu- 
venience,  we  write  below  the  fractions,  and  by  the  same 
reasoning  as  given  in  the  preceding  examples  we  see  that  ^ 
are  equal  to  ^  and  that  f  are  equal  to  ^ J,  which,  for  conve- 
nience, we  carr>^  to  the  right  of  the  respective  fractions,  and 
to  economize  time  we  write  'only  the  numerators.  We  now 
observe  that  the  upper  fraction,  belonging  to  the  greater 
number,  is  less  than  the  lower  fraction,  belonging  to  the  lesser 
number.  Therefore,  before  we  can  subtract  the  fractious,  wo 
must  add  1,  reduced  to  72d8,  to  ^J,  which  gives" us  ?|.  We 
now  subtract  ^f  from  Y?  and  have  a  remainder  of  |f  as  tJie 
fractional  part  of  our  answer.  We  now  ad<l  1  to  the  subtra- 
hend, because  we  previously  ailded  1  to  the  minuend,  makini; 
it  13,  which  we  subtract  from  37  and  have  a  remainder  of  24, 
which  we  write  below  the  line  and  complete  the  operation. 


GENERAL    DIRECTIONS    FOR   SUBTRACTING 
FRACTIONS. 

268.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  subtracting 
fractions: 

1.  Reduce  the  given  fractions  to  equivalent  frac- 
tions of  like  fractional  unitSy  or  of  the  lea^t  common 
denominator^  then  take  the  difference  of  their  nume- 
rators and  write  the  same  over  the  common  denomi- 
nator, 

2.  When  there  are  mixed  numbers^  suhtrart  tliC 
fractional  pa rU  first  and  then  the  whole  numbers. 
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269-      PROBLEMS  IN  SUBTRACTION  OF  FRACTIONS. 


1.  AVliat  is  the  difterence  between  f  J^  and  |l     V 

An8.  -iV 

2.  What  is  the  diflferenee  between  i  and  i  f 

Ans.  A. 

3.  What  is  the  diflference  between  5 J  and  3J!  I 

Ans.  28. 

4.  What  is  the  diflference  bet w(H!n  7  and  li^l 

Ans.  3+t. 

5.  What  is  the  diflTerence  bet we<»n  23f  and  14  f  v 

Ans.  Of. 

What   is  the  difterence  between  the  following 
numbers : 

O.  4  ^^<i  «• 

7.  il  and  |. 

8.  f  and  /„. 

9.  ^  and  |. 

10.  ^  and  f 

1 1.  -^  and  T^. 

12.  2J  and  IJ. 

13.  9i  and  2f . 

14.  iof  tandiof  i.V^ 

15.  8J  and  3 J. 
10.  12|  and  9f 

17.  25|  and  9^. 

18.  9and32V  \/ 

19.  -A/V  and  3-^^. 

20.  7H  and  4. 

21.  31Jandl7g.  v/ 


Ans. 

if. 

Ans. 

A- 

Ans. 

.A. 

Ans. 

^h 

Ans. 

a- 

Ans. 

H- 

Ans. 

lA- 

Ans. 

Oy^. 

Ans. 

a- 

Ans. 

4if.' 

Ans. 

2g!-. 

Ans. 

16A. 

Ans. 

5fi. 

Ans. 

3^S*;. 

Ans. 

3H. 

Ans. 

13S. 
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22.  From  6^  of  i*5+13|  take  J  of  f  of  15— |  of  |. 

Au8. 13|J- 

OPERATION  INDICATED. 
¥XA=25    2+13|=15|;    Jx2xl5=V=3f; 

lh%—2q^=\m  Ans. 

23.  From  S^+Cg— /^  take  J  of  IJ  of  3  of  1|+2J. 

Alls.  10/^V 

24.  From  17f +g  take  C§  —  f .  Ans.  12Ji. 

OPERATION  INDICAl'ED. 

173+i=18f.      C8-3=5|i. 

18g— 5|i=12-^i  Ans. 

25.  E.  J.  Jacqnet  had  $382.    He  gave  $2^  for  a 
pair  of  Indian  clubs,  $5f  for  books,  $1^  for  a  draw 
ing  board,  and  $§  for  ink  and  pencils     H^w  muck 
bad  he  left!  Ans.  $28§. 

26.  V.  G.  Crena  had  $7:^  and  his  friend  gave 
him  $^  more;  R.  0.  Bush  had  $10^  and  he  spent 
^55.  How  much  more  has  R.  C.  Bush  than  Y.  O. 
Crena!  Ans  $2 J 

27.  M.  Gundersheimer  bought  2  bags  of  coffee 
each  weighing  103J  pounds.  He  sold  27^  pounds, 
50|  pounds,  87^:  pounds,  and  45^  pounds.  How- 
many  i)ounds  has  he  left!  Ans.  llOf  lbs. 

28.  S.  Delerno  bought  75J  gallons  of  molasses. 
He  used  4J  gallons,  lost  by  leakage  2|  gallons,  and 
sold  223  gallons.     How  much  has  he  left!  . 

Ans.  40 J  gallons. 

OPERATION  INDICATED. 

4j4.2i+225=29|  gallons. 

75J— 29i}=4r>J  gallons,  Ans. 
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^  29.  What  IS  the  difference  between  a  dozen  times 
6,  plus  6^,  and  6  times  a  dozen  minas  one  dozen  and 
a  half  dozen  ?  Ans.  24^. 

30     J.  Astredo  bought  6  chests  of  tea  weighin/a: 
38i,42i,41g,  44i,  39J,  and  43f  pounds.    He  sold    \/' 
1 20 J  pounds  and  used  oj  pounds.    How  many  pounds 
has  he  on  hand  f      ^  Ans.  1235. 

31.  J.  Birba  owned  the  Steamer  Isabel,  and  sold 
I  of  it.     What  is  J  of  his  present  interest! 

Ans.  /g. 

32.  From  the  sum  of  6J  and  8§,  take  the  differ-  v 
enee  between  14f  and  9 J!  Ans.  lO^Yo* 

33.  What  number  is  that  to  wliicli  if  16J  be 
added,  the  sum  will  be  44|!  Ans.  275. 

^ht  i  of  §  of  a  vessel  and    ^ 
How  much  of  the  whole 
Ans.  ^. 

ught  a  barrel  of  molasses 
md  sold  OJ  gallons.  How 
the  barrel! 

Ans.  31J  gallons. 

ight  two  sacks   of  coffee 
51iand  163|  pounds.    He 
186J  pounds.    How  many 
Ans.  138|f  pounds. 

37.  L.  J.  Godberry  sold  to  A.  B.  Brand  J  of  §  of 
his  plantation.    Wliat  part  ha«  he  left  1    Ans.  fj  • 

38.  What  is  the  difference  between  J  of  ^  plus  g, 
and  §  of  i  x^liis  i^  Ans.  -^. 

39.  W.  Van  Benthuysen  owned  J  of  the  Steamer 
Natchez.  He  sold  to  J.  Maier  ^  interest  in  the 
Steamer,  and  to  Leo,  AViuner  4  <^f  ^^is  remaining 
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interest.    What  is  the  preseut  interest  of  each  in 
the  boat?  Ans.  Van  Benthuysen  |;  Maier^; 

and  Wiuner  J. 

40.  Percy  Belt  and  Henry  Pike  were  each  i 
owners  of  a  broom  and  brusli  factory.  P.  Belt  sola 
i  of  his  interest  to  G.  Wagner,  and  then  ^  of  his 
remaining  interest  to  Henry  Pike  who  snbsequentiy 
sold  ^  of  f  of  his  whole  interest  to  W.  Lacoume. 
What  is  the  present  interest  of  each  owner! 
Ans.  P.  Belt  i;  G.Wagner  J; 

H.  Pike  11  and  Wm.  Liacoome  H* 

MEMORANDUM  SOLUTION. 

1.  P.  B.  owned  i,  and  sold  J  of  his  share  to  G.  W. 

Axi=i,  bonght  by  G.  W.;    A— J=4  still    owned 
by  P.  B. 

He  then  sold  i  of  his  i=J  to  H.  P.;    i— J=J 
which  is  P.  B.'s  remaining  interest 

2.  G.  W.  owns  J  interest,  which  he  bought  of 
P.  B. 

3.  H.  P.  owned  ^ ;  he  bought  i  interest  of  P.  B. 

J4.J=|.    He  then  sold  J  of  |  of  his  i=H>  to  W. 
L.;  I — Jf =li  MOW  owned  oy  H.  P. 

4t.    W.  L.  owns  i\  bought  of  H.  P. 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phrases: 

253.  Subtraction  of  Fractions.    254.  Principle  Of 

Subtraction  of  Fractions,    258,  General  Directiooa 

for  the  Operation, 
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necessarily  reason  from  oncj  or  umty^  to  apart  of  one 
or  many.  Thus,  if  1  pound  cost  50/,  \  of  »  pound 
will  cost  J  part  of  it;  and  if  1  yard  costs  $2,  3 
yards  will  cost  three  times  as  much,  or  3  times  $2. 

In  the  solution  of  questions  in  abstract  numbers, 
we  apply  the  same  system  of  reasoning  wiUioat 
naming  the  factors,  and  thereby  avoid  all  of  the 
arbitrary  rules  given  in  other  arithmetics  of  tiie 
day. 

262.  ORAL  EXERCISES. 

1.  What  will  C  pounds  cost  at  5/  i)er  pound  t 

Ans.  30/. 
SoLi'TioN. — According;  to  Article  112,  page  69,  we  reason 
as  follows:  1  i»ouihI  cost  5f.     8iiice  1  pound  cost  5f,  6  pounds 
will  cost  6  times  as  much,  which  is  30f . 

2.  What  will  G  pounds  cost  ^  5^^  per  i)oundf 

Aus.  33/. 

gOLUTlON  STATEMENT. 

^  Reason. — 1  pound  cost  h^. 

Since  1  x>ound  cost  b\^  or  V 
cents,  6  pounds  will  cost  6 
times    as    much,   which    Ib 
33/.  335^. 

3.  What  will  CJ  i)ounds  cost  at  5/  per  pound! 

Ans.  32^/. 

SOLUTION   STATEMENT. 

/  Reason, — 1  pound  cost  5^. 

5  Since  1  poundcost  5^,  \  pound 

13  will  coot  \  as  much,  and  ^f 

pouiMls  will  cost  13  times  as 

32^/  much,  which  is  32^  cents. 

263.  The  Statement.  Line.  lu  all  problems 
where  we  have  both  multiplication  and  division 
work  to  perform,  we  use  a  vertical  line,  which, 
because  we  st^te  the  x>roblem  ux>ou  it,  we  call  th© 
statement  line. 
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The  right  haud  side  is  the  mnltiplieatiou  side  and 
the  left  haud  side  is  the  division  side. 

On  the  top  of  the  right  hand  side,  we  flrst  write 
s,  or  the  nnmber  to  be  nml- 
lat  which  the  conditions  of 
i  answer  to  be  in. 
le  of  this  line  we  phxce  all 
or  factors,  and  on  tlie  left 
ivision  numbers  or  divisors, 
we  never  place  a  number  on 
premise  or  nature  of  the 
mt  giving  a  reason  therv^for. 
J  instantly  seen  by  the  mind 
IT  of  the  figures.  When  a 
)n  this  line,  cancellation  is 
m  is  performed  more  readily 
ler  of  statement.    . 

i(f.    What  will  G^  pounds 

Explanailon  and  Reason. — 
Hero  we  see  by  cousiilenng 
the  question,  that  51^  is  tbo 
X^remise  and  the  number  to 
be  multiplied.  Accordingly, 
we  place  the  same  on  the  top 
of  the  statement  line;  an<l 


^^  the  operation  of  fractions— w a 

3  the  5J<*  to  halves,  making  V^»  the  denominator  of  wUich 

ute  on  the  decreasing  side  and  the  numerator  on  the 

aing  side  of  the  statement  line.    We  then  reason  as  fol- 

since  1  pound  costV^^nts,  i^  of  a  pound  AviU  cost  i 

part  of  it,  and  as  this  conclusion  is  a  decreasing  one,  we  write 

the  2  on  the  decreasing  side;  then,  since  i  costs  the  result  ot 

the  statement  thus  far  made,  ^^,  6h  reduced,  will  cost  13  tiines 

as  mncb,  which,  because  the  conclusion  is  an  increasing  one, 

we  vrrite  on  the  increasing  side,  and  thus  complete  the  reason 

and  the  statement. 

lu  working  out  the  statement,  there  l)cing  no  common  fac- 
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tors  in  the  increasing  and  decreasing  uninbera  that  can  be 
caucelledy  we  have  but  to  multiply  the  increjisiiig  numbejng 
together,  which  produce  143,  and  the  decreasing  iiunil>erc 
together,  which  produce  4  ;  then  we  divide  the  143  by  4  and 
obtain  35|.<^  as  the  result  of  the  reasoning  and  operation. 

6.    One  pound  cost  5J/,    What  will  6J  pounda 
cost  at  the  same  rate! 

SOLUTION  STATEMENT. 

^  lieiison, — 1  pound  cost  5J  or 


X(5 
2:) 


100 


-J'*''.  Since  I  pound  cost  V*<^, 
i  pound  will  cost  the  4  th  part 
and  '^  i>ouuds  will  cost  25 
33J/  Ans.        ^ijQpg  yg  niuch. 

The  lieamn^  ^yhy^  and  Wherefore,  Continued. 

Question.  How  do  you  know  that  if  1  yard  cost 
^3^  cents,  J  of  a  yard  will  cost  the  4th  part! 

Answer.  By  the  exercise  of  my  judgment — ^by 
the  use  of  the  reasoning  faculties  of  the  mind. 

Question.  What  do  you  mean  in  this  connection, 
by  judgment? 

Answer.  The  conclusiou  arrived  at  by  the  oper- 
ations of  the  mind  after  duly  coiKsiderhig  the  pre- 
mise, the  facts,  and  the  conditions  of  the  problem. 

Question.  What  do  you  mean  by  premise  or 
premises! 

Answer.  The  proposition,  declaration,  truth,  or 
fact  which  is  asserted  as  the  basis  or  predicate  of  a 
question.  In  this  problem  the  premise  is,  one  poutui 
cost  5^  or  ^  cents. 

Question.  Why  will  6^  pounds  cost  6|  times  as 
much  as  1  pound  I 

Answer.  Because  6 J  is  six  aud  oue-fourth  times 
a3  much  a^  1, 


Digitized  by  VjOOQ  iC 


P  h  ilosophy  of  Multiplication  of  Fractions.     181 


Question, 
goiugt 


What  kind  of  reasoning  is  the  fore- 


Answer.  Analogical  and  axiomaticaJ.  Analogi- 
cal because  there  is  analog^',  relationship,  or  like- 
ness existing  between  the  cost  of  1  pound  and  the 
cost  of  6^  ponnds.  Axiomatical  because,  the  pre- 
mise and  question  considered,  the  conclusion  is  self- 
evident. 

Qaestiou.    What  is  reason! 

Answer.  The  faculty  or  power  of  the  human 
mind  by  which  truth  is  distinguished  from  false- 
hood, right  from  wrong,  and  by  Avhich  correct  con- 
closious  are  reached  by  considering  the  logical 
relationship  which  exists  between  the  premises,  the 
facts,  and  the  conditions  of  x)articular  statements 
and  questions. 

5.     At  log/  per  yaixl,  w  hat  will  22^  yards  cost! 


SOLUTION  STATEMENT. 


50 
45 


Eeason,—!  yd.  cost  16i^. 
Since  1  yard  cost  A,Q^»  i  «f 
a  yard  vill  cost  tlie  i  i)art, 
and  ^  yards  will  cost  45 
times  as  mncli. 


$3.75  Ans. 
What  w  ill  4f  bushels  cost  at  6ij^^  per  bushel  ? 


SOLUTION   STATE>rENT. 


133 
19 


f3.15|  Ans. 
Question.    How  do  you  know  this! 


Reason,^!  bushel  cost 
66^^.  Since  1  bushel  cost 
J^l^cts.,  i  of  a  bushel  will 
coat  the  i  part,  and  V 
bushels  will  cost  19  times 
af«  much. 
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7.  Chickeus  are  selling  at  $3J  per  dozen.    What 
will  4 J  dozen  cost! 

SOLUTION  STATEMENT. 

Reason,— I    dozeu     cost 
4     15  fJ^.     Sinco  1  dozen    cost 

6     25  J^  dollars,   i  of  a  dozen 

will  cost  i    part,  and   ^ 

$15|  Ans.  dozen  will  cost  25  times  sls 

mucli. 

Question — 1.    How  do  you  know  this!    2.  What 
do  you  mean  by  judgment? 

8.  What  will  8  gallons  cost  at  42J  cents  per  gal- 
lon! 


SOLUTION   STATEMENT. 

85 


$3.40  Ans. 


/2ea«m.^I  gallon  coat 
42i^.  Since  1  gallon  cost 
^$-  cents,  8  gallons  will  cost 
8  times  as  much. 


9.    What  will  14^  pounds  cost  at  12  cents  per 
pound  ? 


SOLUTION   STATEMENT. 

12 
29 


iieosoH.— 1  i>ouud  cost 
12,<^.  Since  1  pound  cost 
12  cents,  ^  of  a  ponnd  will 
cost  the  \  part,  and  ^  lbs. 
will  cost  29  times  as  much. 


81.74  Ans. 
10.  What  will  §  of  a  dozen  cost  at  $J  per  dozonf 


SOLUTION   STATEMENT. 

8 


%\  Ans. 


liea8on. — 1  doz.  cost  $f. 
Smce  1  dozen  cost  f  of  a 
dollar,  i  of  a  dozen  will 
cost  I  part,  and  f-  of  a  dozen 
AvtU  cost  2  times  as  mucli. 
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nechanic  works  15J  days  and  receives  $3J 
How  much  money  is  due  himt 

[CN   STATEMENT 

$  BeoMon^ — 1  day's  work  is 

13  worth  83|.     Smce  1  tlay*8 

31 

work  is  worth  ^}^  dollars, 

^^j*^  i  of  a  day's  work  is  worth 

i  part,  and  V  days'  work 

$.")()|    Ans.         31  times  as  much. 

:)  you  know  this?  2.  What 
it!  3.  What  is  the  use  of 
VVhat  kind  of  numbers  do 
land  sidel  5.  What  kind 
L>  you  do  before  you  place 
Answer. — Give  the  reason 
do  you  mean  by  reason! 
I    9.  Why  do  youtise  Oan- 


fS     FOR     MULTIPLYING 
CTIONS. 


From  the  foregoing  elucidations,  we  derive 
owing  general   directions    for  multiplying 

rite  Oil  the  upper  right  hand  side  of  the  state- 
?  the  premise  of  the  problem;  or  the  number 
to  be  mnUipUed  or  dirided  ;  or  the  number 
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representing  the  ansicer,     Then^  rea^ftoning  from  onb, 

OR  UNITY,  TO  A  PART  OF  ONE  OT  to  manifj  writ^ 
the  other  numbers  upon  tlie  multiplication  or  division 
side  of  the  linCj  according  as  the  conclusion  w  ineretMg- 
ing  or  decreas^ing, 

2,  Mixed  numbers  shotild  be  reduced  to  fractional 
expressions^  and  the  reason  giretifor  toriting  both  the 
numerator  and  the  denominator. 


265. 


PROBLEMS. 


1.  What  will  i  of  a 
yard  cost,  at  J^  of  a  dollar 
per  yard?        Aiis.  $J. 

OPERATION 


Write  the 
lien  sou. 


$  J  Ans. 


2.  What  will  58^  pounds 
cost,  at  16§/  peri>oiindl 
Ans.  $9.75. 


/ 


OPERATION. 


fll  39 


Wrke  the 
Keasoii. 


$9.75  Ans. 


3.     What  will  3f  dozen  cost,  at  $3|  i>er  dozen  f 

Ans.  $123. 
OPERATION. 


$ 


17 

51 
$12j{  Ans. 


Write  the  Reason. 
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4.      AVhat  will  5^  Inisbels  cost,  at  15^/^  per  pint! 


OPKRATIOX. 
2   1   31 

B 

4=124 
43 


Ejrplanatian.— By  inspection  and 
reason,  we  see  that  the  15^f  is  the 
number  to  be  increased;  hence  we 
recUice  and  place  the  same  on  the  line 
iind  proceed  to  reason  as  follows:  if 
1  pint  costs  V^j  2  pints  or  a  quart 
will  cost 2  times  as  much;  and  iT:  I 
quart  costs  the  result  of  the  state- 
^^,,  «rt  »  ^  nient  now  made.  8  quarts,  or  a  peck, 
^oo,o^  Ans.  will  cost  8  times  as  much;  and  if  a 
peolc  costs  the  result  of  this  statement,  4  jiecks,  or  a  bushel, 
'will  cost  4  times  as  nnicli ;  and  if  a  bushel  costs  the  resnlt 
of  this  statemeut,  iof  a  bushel  will  cost  ^  part  of  it,  and  ^ 
will  cost  43  times  as  much. 


^ 


5 
per  oimce 


What  will  oOJ  pounds  of  coffee  cost,  at  lOJ^ 
mcel 


OPERATION'. 

21 
201 


ErpUinaivm. — Here  we  reduce  and 
place  the  10i,<*  on  the  liuc,  ancl  reason 
thus:  siuce  1  ounce  costs  V^»  16 
ounces  or  1  pound  will  cost  16  times 
as  much,  aud  since  1  pound  costs  the 
result  of  this  statemeut,  i  of  a  pound 

^84  42  Ans.  ^'^^^  ^^^^  ^  1^'**'^  of  it,  and  ^2^  will 

*^      *   "^         '  *  cost  201  tiuies  as  much.     This  com- 

^»let4*«   the  reasouiuj;  and   statement,   which  worked   gives 

^84.42,  answer. 

Make  the  solution  statement  and  write  the  reason 
for  the  following  problems: 

0.     What  will  24  pounds  cost,  at  OJ/  per  pound! 

Ans.  $2.28. 

7.  What  will  14§  dozen  cost,  at  $5  per  dozen? 

Ans.  $73 J, 

8.  What  will  0  dozen  and  7  chickens  cost,  at 
$4.87^  per  dozen  ?  Ans.  §32.09g. 

2  4 
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9.  What  will  42  pounds  and  11  onuccs  of  buttei 
cost,  at  22y  per  pound  !  Ans.  $9.60^|. 

SOLUTION  STATEMENT. 

/  Explanation  and  Beason.-^ 

2  I  45  As  uflual,  we  here  place  the 

reuiise,  tbe  price  of  one 
ouud,  on  the  statement 
__ne,  and  reason  as  follows: 
$9.60^1  Ans.  1  pound,  or  16  ounces,  cost 
^f.  Since  1  pound  cost  V *^»  1  ounce  will  cost  the  16th  part 
and  683  ounces  (which  is  42  pounds  aud  11  ounces)  will  cost 
683  times  as  much. 

10.  What  will  10|  pounds  cost,  at  18|^  per  pound! 

Ans.  $3.60|f . 

11.  What  will  25g  yards  cost,  at  ITJ/  per  yard! 

Ans.  $4.55/5. 

12.  What  will  11|  j  a/ds  cost,  at  12J/per  yard! 

Aus.  $1.42^. 

13.  What  will  21 J  yards  cost,  at  16 J/  per  yard! 

Aus.  $3.58J. 

14.  What  will  14  J  pounds  cost,  at  12  J/  per  pound  ! 

Aus.  $1.74^^. 

15.  What  will  31 J  pounds  cost,  at  11 J^  per  pound  ! 

Ans.  $3.46^. 

266.     To  Multiply  Abstract  Fractional  Numbers. 
1.    Multiply  84  by  3|. 

OPERATION.  Erplanation  and    Reason.— Jn    this 


9K  ]>rohlem,   both  factors  are  abstract 

wrf   r  numbers.   Hence  we  cannot  give  the 

/*r  ^  same   analogical    reasoning  as    we 

— — ■  gave  in  tlie  foregoing  problems  where 

125  the  factors  were  denominate,  or  con- 

Crete,  numbers ;  although  were  we  to 

o^  1  A  do  80,  the  result,  so  far  as  the  figures 
Oi  ^  iVUS.  jjj.^  conccnied,  would  be  correct.  We 
therefore  reduce  and  place  the  8^,  the  number  to  be  multi« 
plied,  on  the  stateniput  line,  and  reason  as  follows:  Axiomat- 
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ically,  1  tiuie  8^  or  */  is  i/.  Since  1  time  ^  is  ¥,  i  time  ^ 
is  i*pai-t  of   V>    ^^^  ^^  ft*^  1^  times  as  luauy. 

Or,  by  analysis,  thus:  1  time  ^  is  ^'^.  Since  1  time  ^ is  ^jf , 
J  time  V  is*  ^^®  i  part=|5,  and  ^^  are  15  times  ^=z^  = 
31i  answer. 

It  will  be  observed  that  we  found  our  reasoning  upon  one, 
which  is  the  basis  of  aU  nnmbers,  as  explained  in  articles  113 
and  180.  Multiplication  is  the  process  of  rejwating  one  number 
as  ninny  times  as  there  are  unit* — ones — in  another.  And  i  t  is 
ftelf-evi«leiit  that  wie  time  any  number  is  equal  to  the  number. 
Thisnelf-evideut  c<mclu8ion  is  the  premise  for  all  questions 
in  mnltiplicatiou  of  abstract  numbers. 


2.     Multiply  5  by  %. 

SOLUTION   STATEMENT. 


A  Alls. 


Alls.  ^. 

Reason, — Itimef  isf.  Since 
1  time  f  is  f ,  i  time  ^  is  the  | 
part,  and  f  times  is  2  times  as 
many,  which  is  i. 

Or  by  analysis,  thus :   Since 


1  time  i-is  f ,  i  time  |  is  the  i  i>art  of  f =i\,  and  J  times  J  is  2 
times  Y*2=iV>  or  h  answer. 

3.  Multiply  \\  by  "i,  and  write  the  reason. 

Ans.  -jV^. 

4.  Multiply  G  by  ^5,  and  write  the  reason. 

SOLl'TION   STATEMENT. 

G  Ans.  33. 

8     - 


5.     Multiply  f  by  9,  and  write  the  reason. 

SOLUTION  STATEMENT. 


G 


6.     5J  by  If,  and  write  the  reason. 
7.-  H  ^*y  H»  ^nd  write  the  reason. 


Ans.  7J. 


Ans.  2^. 
Ans.    J,. 
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867.    Miscellaneous  Exa/inples  in  MuUipUeaUon  of 
Fractions.  . 

L    What  will  IG  yards  cost,  at  li^f  per  yard! 

Alls.  $2.3G. 
2.     What  will  23^  pounds  cost,  at  So^f  per  X)ouiidf 

Aus.  $8,314. 
3     What  will }  of  a  yard  cost,  at  $|  i)er  yardt 

Alls.  $^|. 
4.    What  will  J  a  yard  cost,  at  $i  per  yard! 

Aus.  $J. 
6.    What  will  8  J  pounds  cost,  at  7  J/  per  pouudt 

Ans.  63'if^. 

6.  What  will  lOf  pounds  cost,  at  9 J/  per  pound t 

Aus.  99y\/. 

7.  Multiply  ii  by  12.  Ans.    5 J. 

8.  Multiply  H  ^y  13.  Ans.  lO^V- 

9.  Multiply  i\  by  19.  Ans.  10|i. 

10.  Multiply  13  by -1^0.  Ans.    9-,V 

11.  Multiply  105  by  ^\.  Ans.  12. 

12.  Multiply  136  by  ^^e-  Ans.  44ff. 

13.  Multiply  12  by31|.  Ans.  382. 

14.  Multiply  25  by  3|.  Ans.  85. 

15.  Multiply  ii  by  J|.  Ans.     ^. 

16.  Multiply  U  ^y  4.  Ans.      H. 

17.  Multiply  11^  by  1^,  Ans.  18f . 

18.  Find  the  value  of  ?  of  J  ot  f  of  gj  of  4. 

Ans  ^ir 

19.  Multiply  7 1^0  by  |.  Ans.    6^^. 

20.  What  is  the  product  of  i^^,  ^J,  |,  and  Jf 

Ans.      5*8. 

21.  What  is  the  product  of  1  J,  |,  2,  and  5^1 

Ans.  IIH. 
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22.  Wliat  is  the  proiluct  of  f^  of  2^  by  J  of  7Jf 

Ans.    1^. 

23.  What  is  the  product  of  12J  multiplied  by  5J 
tames  Of  f  Ans.  464y»g. 

24.  JVt  ^^  of  a  dollar  a  iK)uud,  what  will  t^  of  a 
pound  of  tea  costf  Aiis.  ^^  of  a  dollar, 

25.  WTiat  will  5^  dozen  buttons  cost,  at  A  of  a 
dollar  i>er  dozen  ?  Ans.  4  of  a  dollar. 

26.  What  will  4J  yards  cost,  at  4^^  per  yard! 

Ans.  20 /^^f. 

27.  'What  will  9J  yards  cost,  at  Of ^  \^t  ysrdf 

Ans  92§^. 

28.  What  will  12 J  yards  cost;  at  12^^  i>er  yard! 

Ans.  $L60|J. 

29.  Whatwill  12J pounds  cost, at  12J^per  pound! 

Ans.  $1.5Gi. 

30.  What  will  6^  i)ounds  cost,  at  CJ^  per  pound t 

Ans.  42y\^. 

31.  ^Vllat  will  8§  pounds  cost,  at  %y  per  pound! 

Ans.  72 J  ^. 

32.  WTiat  will  19-^  j)ounds  cost,  at  19§^i>er  pound! 

Ans.  $3.80^. 

33.  What  will  5^  pounds  cost,  at  llf  ^  per  pound! 

Ans.  $1.14^8. 
34^     WhatwillloJ  pounds  cost,  at  lO^/perpound! 

Ans.  $1.62^. 
33.      What will408  pounds  cost,  at  22§  <i)er i)0und! 

Ans.  $9.19^. 
3G.      \Vhatwill  2812^  gallons  cost,  at $4.50  per  fjal.! 

Ans  $12650.25. 
37.      ^Vhat  cost  471  f  j^rallonS;  at  $3|  per  gallon! 

Ans.  $1592^*^. 
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38.  Sold  937852^  pounds  of  cotton  at  I413/  i>er 
pound.     What  did  it  amount  to ! 

Aus.  $135C95.53||. 

39.  If  a  man  earns  $2J  lu  1  day,  Low  much  will 
he  earn  in  IG^  dayst  Aus.  $414* 

40.  A  contractor  pays  $1 J  per  day  for  lalK)r,  and 
he  has  370  men  employed  tor  six  days.  How  much 
money  will  it  take  to  pay  them!  Ans.  $2775. 

•  41.  P.  Machray  paid  ^^^  of  a  dollar  for  a  hook, 
and  for  paper  §  of  the  cost  of  the  hook.  How  much 
did  he  pay  for  the  pai)ei  t  Ans.  $J' 

42.  Distillers  of  the  essence  of  rose  have  deter- 
mined hy  experience  that  it  requires  48000  poumls 
of  rose  leaves  to  make  or  distill  one  pound  of  the 
ottai  of  roses,  flow  many  pounds  of  rose  leaves 
will  it  require  to  distill  50J  ])ouiids  of  the  ott^ir  of 
roses  1  Ans.  2442000  pounds. 

43.  Jf  one  pound  cost  a  cent  and  a  half,  what 
will  25^  pounds  cost!  Ans.  38^  cents. 

OPERA  noX    INDICATED. 

2     3 

2    51  Write  the  Reason. 

384r 

44.  (i.  V .  Doopei  owned  \\  of  the  Stea-mer  Katie 
and  sold  %  of  his  share  to  Maschek.  What  part  of 
the  whole  stonmer  did  he  sell!  Ans.  §. 

OPERATION  INDICATED 

Tf.xS=i  Ans. 
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45.  E.  Garner  can  work  the  probleias  in  this 
book  in  4f  mouths.  How  many  mouths  would  it 
take  liiin  to  work  §  of  them!        Aus.  3 J  mouths. 

OPEUATION  INDICATED. 


MOS. 

4 

3 


10 

2  or,  Yx-^=3^,  Aus. 


34  A  us. 

46.  W.  J.  Kearney  paid  $J  fori  gallon  of  mohis- 
seH.  ^Vhat  is  |  of  a  gallon  worth  at  the  same 
rate?  Aus.  $g. 

47.  AVliat  will  7]  boxes  of  raisins  cost,  at  Sl\J 
per  box  f  Aus.  $1G§. 

48.  On  one  occasion  at  the  New  Orleans  Opera, 
^  of  the  ladies  and  gentlemen  present  were  Freuch ; 
I  of  the  remainder,  American ;  J  of  the  renuiinder, 
German;  and  the  others  were  of  diftbrent  national- 
ities. ArVhat  part  were  Americans,  what  part  Ger 
mans,  and  what  part  were  of  different  nationalities! 

Ans.  i  Americans,  -^^  Germans,  and 
J  ot  different  nationalities. 

49.  C.  Reynolds  owned  J  of  a  plantation  and 
sold  §  j)f  liis  share  to  I).  0.  Williams,  wiio  sold  ^  of 
what  he  purchased  to  Frank  Soule,  who  sold  |  of 
what  he  purchased  to  L.  B.  Keiffer.  What  is  Keif- 
fer's  share  in  the  i>lantation  !  Ans.  •^, 

OPERATION  INDICATED. 

SxS  =  A='I^-  ^-  William's  share, 
^^  X  i=/4=F.  Soule's  share. 
^^  X I = 3^ = Kf iffer's  share. 
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50.     W.  Weiss  owned  f  of  2000  a4 

sold  i  of  liis  sbare  to  11.  Marsden 

what  ho  purchased  to  J.  T.  FiniK 

acres  hJivo  eachf  Ans.  W. 

II.  Marsden,  450;  uud  J.  T.  F 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phrases : 

200.  Multiplication  of  Fractions.  261.  Practical 
Definition  of  Multiplication  of  Fractions.  261. 
The  Basis  of  Reasoning.  263.  Statement  Line, 
263.  Reason.  263.  Judgment.  263.  Premise-  263. 
Analogical.  263.  Axiomatical.  261.  General  Direc- 
tions for  Multiplying  Fractions. 
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ISION  OF  FEACTIONS. 


268.  Diylsion  of  Fractions  is  the  process  of 
dividiug  wlien  the  divisor  or  dividend,  or  both, 
contain  fractional  numbers. 

In  the  division  of  8imi)Ie  numbers,  we  saw  that 
the  result  of  division  operations  was  decreasing, 
but  in  the  division  of  fractions,  when  the  divisor  is 
less  than  a  unit,  the  result  is  increasing.  This  fact 
is  i)lain,  for  the  reason  that  the  operation  of  division 
18  the  process  of  finding  how  many  times  the  divi- 
clend  is  equal  to  the  divisor,  and,  hence,  when  the 
divisor  is  less  than  1,  the  dividend  will -be  equal  to 
the  divisor  as  many  times  itself  as  the  divisor  is 
part  of  1. 

In  practical  operations,  we  usually  have  the  three 
following  cases  or  questions  in  division  of  fractional 
numbers: 

1st.  To  find  the  cost  of  one  jiound,  yard,  or  arti- 
cle of  any  kind,  when  we  have  the  cost  of  many 
pounds,  yanls,  or  articles  of  any  kind  given. 

2d.  To  find  the  cost  of  one  pound,  yard,  or  arti- 
cle of  any  kind,  when  we  have  the  cost  of  apart  of 
a  i>ound,  yard,  or  article  of  any  kind  given. 

3d.  To  find  the  number  of  pounds,  yards,  or 
articles  of  any  kind  that  can  be  bought  with  a 
specified  sum,  when  we  Jiave  the  price  of  one^  or  a 
part  of  one  poiuid,  yard,  or  article  of  any  kind 
given. 

From  these  questions  we  see  that  division  is  the 
converse  of  multiplication,  and  that  from  the  nature 
of  the  question,  we  must  reason  from  tnany  to  one 

S5  (193) 
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or  from  a  part  of  one  to  one.  Thus:  ' 
cost  50^,  1  pound  will  cost  the  J 
the  2d  case,  if  %  of  a  yard  cost  $2,  \ 
cost  the  i  part  of  it,  and  |,  or  a  tc 
cost  4  times  as  much ;  and  in  the  thi 
buy  1  yard,  or  any  other  thing,  | 

is  P^^^  ^^  ^^j  '^^^^  h  ^^  ^  wUole  ci 
times  as  much. 

Note. — Seo  introductory  reiuarka  ami  eUicidatioiis  of  divi- 
siou  ou  pages  92  aiid  93. 


269.  ORAL  AND  WRITTEN    PROBLEMS. 


5  • 

1.  If  |T — ^  cost  X,  what  will  1  book  cost! 

Answer.    If  5  books  cost  x,  1  book  will  cost  the 
5th  part  of  *x. 

2.  Uota  ^^^^  ^'     ^^  J^'^t  ^^'»1  1  ^«'^^  cost! 

Answer.     Siuc^  8  hats  cost  x,  1  hat  will  cost  the 
8th  part  of  x. 

25 

3.  p rp  cost  X.     What  will  1  x)cncil  cost! 

4.  vv    "      ■  cost  X,    What  will  1  orange  eostt 

9 

5.  (jiiickens  ^^^^  ^*     What  will  1  chicken  cost  ? 

6.  f  of  a  yard  cost  x.     What  will  J  of  a  yard 
cost! 

7.  If  I  of  a  yard  cost  10/,  what  will  J  of  a  yard 
cost! 
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Analytic  Soliition.^If  §  of  a  yiird  costs  10  cts.,  i 
of  ji  yard  vill  cost  the  half  imrt  of  10  cts.,  which  is 
5  cts. 

Question.    How  do  you  know  thisf 

8.  f  of  a  i)ouud  cost  15  cts.  What  will  i  of  a 
pouud  costf 

9.  §  of  pound  cost  20  cts.    What  is  the  cost  of  Jf 

10.  I  of  a  i>ouud  cost  12  cts.  What  did  1  pound 
costt 

Analytic  Solution. — Siuce  f  of  a  pound  cost  12  cts., 
^  of  a  i>ound  will  cost  J  of  12  cts.,  which  is  4  cts., 
aucl  ^,  or  one  pound,  will  cost  4  times  as  much, 
which  islGcts, 

:H.  S  of  a  yard  cost  40  cts.  What  will  be  the 
cost  of  1  yard  ? 

12.  f  of  a  dozen  cost  $1G.  What  is  the  value  of 
5  of  a  dozen! 

Analytic  Sohition. — Since  §  of  a  dozen  cost  $16,  J 
of  a  dozen  will  cost  ^  part,  which  is  §8,  and  ^  or  a 
whole  dozen  will  cost  3  times  as  much,  which  is  $24; 
and  siuce  1  dozen  cost  $24,  J  of  a  dozen  will  cost  J 
part,  which  is  $6,  and  f  part  will  cost  3  times  as 
machy  which  is  $18. 

13.  2  J  yards  cost  $6^.  What  will  3^  yards  cost 
at  the  same  rate? 

SOLUTION  STATEMENT. 

$  Reasonf  or  the  Philosophic 

25  Solutiou.     2i  or  f  yds.  cost 

ip  |6i,  or  $2^.    Siuce  \  yards 

^^  cost  ^£-  dollars,  |  of  a  yard 

^^  will  cost  the  5th  part,  aud  | 

—  or  a  whole  yard  will  cost  2 

$8  Ans.  times  as  mnoh;  and  siuce  1 

yard  cost  the  result  of  this 
statement  i  of  a  yard  will  cost  the  5th  part,  aud  ^-  will  cost 
16  times  as  uiuch. 
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14.    84  pouuds  cost  62J  ceuts.'  What  was  tlw 
cost  of  1  pound  ? 

SOLUTION   STATEMENT. 


25 


125 
3 

7J/  Alls. 


-Bcowft— ¥  pounclB  coat  J^  1^*. 
Since  ^pouuda  cost  ^^  cts., 
^  of  a  pound  aviU  c^wt  the 
25th  part,  and  ^,  or  a  Avhole 
I>oand,  T\ill  cost  3  times  aa 
ranch. 

Question. — 1 .  Itow  do  you  know  tliis !  2.  AVUat 
do  you  mean  l)y  judgment?  3.  What  kind  of 
reasoning  is  this?  4,  What  is  the  premise  in  this 
problem!    5.  What  do  you  mean  by  premise? 

35.  3^  yards  cost  37^  cents.  What  did  1  yard 
cost? 


SOLUTION   STATEMENT. 


2 
16 


75 
4 

10/  Ans. 


Ileas(m.—^f  yds.  cost  W^ 
Since  J^  yards  cost  "^r  cents, 
i  of  a  yard  will  cost  the  15th 
part,  and  }  or  a  whole  yard 
will  cost  4  times  as  mnch. 


16,    A  man  receives  $21 J  for  C^  days'  services. 
What  was  the  rate  per  day? 

SOLUTION  STATEMENT. 

$  Reason. — ^^  days'  services 

43  cost$^.  Since  he  receives 

4  ^^  dollars  for  ^  days'  ser- 

vices,  for  J  of  a  day's  ser- 

.  vice  he  will  receive  the 

f  3.44  Ans.  25th  part,  and  for  i,  or  a 
whole  day,  4  times  as  much.  "Or,  since  ^4^  days'  services  are 
worth  V  dollars,  i  of  a  day's  service  is  worth*  the  25th  part, 
and  J  or  a  whole  day's  service  is  worth  4  times  as  mnch. 
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17.     S§  dozen  cost  $52.     What  will  1  dozen  cost! 

SOLUTION   STATEMENT. 

lieuson.—^    dozen    coat 

$o2.     8iuce  ^^  clozeu   coat 

tS2,  i  of  a  dozen  will  cost 

the  26th  part,  an^l  J  or  a 

—  whole  dozen,  will  cost   3 

Alls.  tiiuosas  much. 


26 


18. 
50Stf 


9    sheep    cost   $33^.      What    will   1    sheep 


SOLUTION   STATEMENT. 


135 


$3f  Aus. 


Recuion. — 9    slieep  cost 

$^P.     Since  9  sheep  cost 

^^^  dollars,  1    sheep  will 
cost  the  9th  part. 


J  9. 
cost! 


If  I  of  a  pound  cost  $  J,  what  will  1  pound 


SOLUTION   STATEMENT 


Hea^on. — f  of  a  pound 
cost  §|.  Since  i  of  a  pound 
cost  ^  of  a  dollar,  |  of  a 
pound  will  cost  the  third 
part,  and  ^  or  a  whole 
pound,  will  cost  4  times  as 
much. 

20.     Bought  12J  dozen  for  $12J.    What  was  the 
cost  per  dozen! 


7 
4 

$HAns. 


SOLUTION  STATEMENT. 

$ 


'Jo 


25 


$1  Ans. 


Reason.^  'f-  dozen  cost 
$*/.  Since  ^  dozen  cost 
$V»  ^  dozen  will  cost  the 
twenty-fifth  part,  and  f  or 
1  dozen  will  cost  twice  as 
much. 
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21.    At  7i  cents  per  pound,  how  many  imumla 
can  be  bought  for  83Jt  cents ! 

SOLUTION  STATJEMENT. 


lb 


15 
3 


^  of  a  cent  will 
times  as  much. 

22.    Chickens  cost 
bought  for  $l3it 


EeoBon. — ^f  buy  1 
pound.  Since  ^^  centa  will 
buy  1  pound,  i  of  a  ceut 
will  buy  the  15th  part,  and 
f  or  a  whole  cent,  will  buy 
2  times  as  much;  and  since 
I  cent  will  buy  this  result, 
>uy  the  third  part  and  ^^  cents  wiU  buy  250 


1 
2 
250 

11^  lbs.  Ans. 


a  piece.    How  many  can  be 
Ans.  18  chickens.     - 


270.    Reasoning  for    the     Division     of    Abstract 
Numbers, 


1.    Divide  6  by  2. 


STATEMENT, 


G 


Remarks.— Tho  real  ques- 
tion in  this  problem  is  to 
find  how  many  times  6  is 
equal  to  2.    Or,  in  other 
3  Ans.  words,  we  are  required  to 

measure  6  by  the  iinit  of  measure,  2.  The  basis  or  unit  of 
all  numbers'is  1 ;  and  hence  in  our  reasoning  for  division  of 
abstract  numbers,  we  use  1  as  our  first  unit  of  measure.  The 
following  is  our  premise,  reasoning,  and  conclusion :  6  is 
equal  to  1,  6  times.  Since  6  is  equal  to  1,  6  times,  it  is  equal 
to  2,  instead  of  1,  i  as  many  times,  which  is  3- 

2.    Divide  J  by  J. 

SOLUTION  STATEMENT. 


.8 
3 

21 


7 
1 

28 

1|  Ans. 


Explanation  and  Meaaon. — 
The  real  question  to  be  de- 
termined in  thi8  2>roblem  is 
to  find  how  many  times  | 
is  equal  to  f.  Or,  in  other 
words,  we  are  required  to 
measure  |  by  the  unit  of 
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measnrc,  1.  The  basis  oninit  of  all  iinmbers  \h  1.  Hence,  aa 
explaiuetl  on  page  93,  in  our  reasoning  for  division  of  whole 
iiuinlwrs  we  use  1  as  our  first  unit  of  measure.  The  following 
is  our  premise,  reasoning,  and  concdusion :  |  is  equal  to  1,  ^  of 
a  time.  Since  i  is  equal  to  1,  |  of  a  time,  it  is  equal  to  J, 
instead  of  1,  4  times  as  many  times  j  and  to  f,  instead  of  J, 
the  ^  part  of  the  number  of  times. 


3.     Divide  3f  by  2§. 

SOIATTION   STATE>IENT. 


15 
3 


A  US. 


Reason. — ^.^  is  equal  to  1 
^^  times.   Since  ^^  is  equal 
to  1,  ^^  times,    it  is  eqnal 
to  ^,  instead  of  1,  3  times 
as  many  times,  and  to  5» 


instead  of  i,  the  eighth  part  of  the  number  of  times 


4.     Divide  5  by  -f^. 

SOLUTION  STATEMENT. 
5 
11 


9^  Ans. 


.     Divide  j%  by  8. 

SOLITTION   STATEMENT. 


yrh  An*- 


Iteawn, — Writing  5  on 
the  statement  line,  we  rea- 
son thus:  5  is  equal  to  1, 
5. times.  Since  5  is  equal 
to  1,  5  times,  it  is  equal  to 
-j^f ,  11  times  as  many  times , 
and  to  T^V*  tlie  6th  part  of 
the  number  of  times. 


Explanation  and  Reason. — 
In  this  example,  the  divi- 
dend being  less  than  the 
divisor,  tho  question  is, 
what  part  of  a  time  is  the 


-jV  equal  to  8  AVe  first  write  the  dividend  on  the  statement 
line  and  reason  thus:  -^  is— to  1,  V't  of  a  time.  Since  -^^  is— 
to  1,  tV  ot*  ^  ti"ie,  )t  ls=to  8,  the  8th  part  of  the  number  of 
timed.     ^^ 

NoTK. — T'he  solution  of  the  5  preceding  problems  elucidates 
the  only  correct  reasoning  for  dividnig  abstract  fractional 
numlKTS.  But  for  ])ractical  work  we  would  not  advise  a 
change  from  ine  reasoning  given  where  the  numbei-s  are 
denominate. 
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Tithmetic. 

0. 

Di\i(le  225  by  51 

Ans.  4/2. 

7. 

Divide  3  by  §. 

Ans.  ^. 

8. 

Divide  14f  by  9, 

Alls.  If. 

9. 

Divide  32  by  9. 

Aii8,3f. 

GENERAL    DIRECTIONS    FOR    DIVISION    OF 
FRACTIONS. 


271.  From  the  foregoing  elueidatioii8j  we  derive 
tlie  following  general  directions  for  division  ol 
fractions: 

1.  Write  on  the  upper  right  hand  Hide  of  the  state- 
ment line  the  number  which  is  to  he  divided  or  meas- 
ured. Then,  reasoning  from  the  basis  of  many  to 
ONE,  or  from  a  tart  of  one  to  one,  tcrit^  the  otlicr 
numbers  on  the  divisto7i  or  multiplmUion  side  of  tlie 
statement  line,  according  as  the  conclusion  is  decreets- 
ing  or  increasing. 

2.  Mixed  numbers  slumld  be  reduced  to  fractional 
expressions^  and  the  reason  given  for  writing  both  the 
numerator  and  the  denominator. 


Digitized  by  VjOOQ  IC 


Picision  of  Frat*tiom.  201 

272.  MISCELLANEOUS  ORRL  EXERCISES. 


1.  If  g  of  a  yard  cost  $2|,  wiiat  will  1  yard  costi 

Ans.  $C. 

2.  If  g  of  a  yard  cost  *2|,  what  will  J  of  a  yard 
costf  Alls.  ^f. 

3.  5  of  a  number  is  15.    What  is  the  number! 

Aus.  20. 

4.  If  §  of  a  number  is  8,  what  is  1^  times  the 
number?  Aus.  21. 

5.  If  §  of  a  dozen  cost  $S,  what  will  ^  of  &,  dozen 
cost  at  the  same  rate!  Aus.  $0. 

6.  What  part  of  4  is  3?  Aus.  ^. 

Analytic  StdtUion. — Here,  by  the  terms  of  the  question,  w€ 
have  3  "to  divide  or  measure  by  4,  and  by  the  exercise  of  oui 
reason,  wo  proceed  thus:  since  3  is  equal  to  1,  3  tiuicB,  it  ie 
eqnal  to  4,  J  of  3  times,  which  is  }.  Or  thus :  since  1  is  i  of  4, 
3  la  3  times  i,  which  is  f . 

7.  What  part  of  5  is  f  f  Aus.  y^^. 

Analytic  Soluiion. — Since  -I  is  equal  to  1,  J  of  a  time,  it  is 
eqoal  to  5  the  i  part  of  §•  of  a  time,  which  is  y^. 

8.  What  part  of  |  is  7  f^  Aus.  8f . 

Analytic  Solution. — Since  7  is  eqnal  to  1,  7  times,  it  is  equal 
to  1,  5  times  7  which  is  35,  and  to  f  instea*!  of  I,  i  part  oi 
35,  which  is  8|. 

9.  What  part  of  |  is  f  !  Aus.  1  ^f . 

A nali/tic  Solution. — Since  5  is  equal  to  1,  ^  of  a  time,  it  is 
eqnal  to  i,  8  times  ^  which  is  V^,  and  to  f  instead  of  i,  ^ 
part  of  \^,  which  is  }  9,  or  li?. 

10.  What  part  of  J  is  f?  Aus.  f  f . 

11.  What  part  of  3 J  is  2J?  Aus.  j\. 

12.  What  part  of  5  is  f  of  2f  Aus.  ,%. 

13.  What  part  of  ♦  is  f  of  g?  Aus.  ^^4- 

2  fr  "^ 
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14.  9  is  J  of  what  immber!  Ans.    72. 

Analylie  SolxUion.—^mve  d  \s  \  of  a  iiiuiiber,  ^  or  tlie  whole 
number  is  8  tinieH  9,  or  72. 

15.  13  is  I  of  what  number!  Ahr.    01. 
IG.    21  iV  is  i  of  what  number?  Ans.  100^. 
^^'     ir\  i'*^  T  ^^  ^vhat  number!  Ans.        }. 

18.    24  is  1^  of  how  many  times  3  f        Ans.    10. 

Analytic  SoliUion. — Sinre  24  is  ^  of  the  iiuinl»er,  li^  is  J  jiart  of 
24  which  is  (5,  ami  f  or  the  wholo  iiuinher  is  5  times  (»,  which 
is  30;  aud  as  30  is  equal  to  3,  10  times,  therefore,  24  is  i  c»f  10 
times  3. 

10.    32  is  \  of  how  many  times  Sf        Ans.      7. 

20.  28  is  1^3  of  liow  many  times  12 !     Ans.      Ti. 

21.  f  of  48  is  §  of  what  numberl        Ans.    54. 

Analytic  Solution. — Siiiee  48  is  the  whole  of  a  nnml>er,  ^  of 
the  number  is  J  part  of  48,  whieh  is  12,  and  i  is  3  timo^  12, 
which  is  36;  and  since  36  is  f  of  an  unknown  number,  ^  of  it 
is  i  of  36,  which  is  18,  and  f  or  the  whole  number  is  3  times 
18,  which  is  54. 

22.  I  of  G3  is  -iV  of  what  number!      Ans.  154, 

23.  I  of  §  of  G4  is  1-3  of  Avliat  numl)er! 

Ans.  104. 

24.  J  of  \  of  42  is  g  of  what  nuuiberf 

Ans.      7^. 

25.  f  of  32  is  %  of  4  times  what  number! 

Ans.  9. 
Analytic  Soluiion. — Since  32  is  the  whole  of  a  number,  i  of  the 
number  is  i  part  of  32,  which  is  H,  and  f  la  3  times  8,  which 
is  24  ;  and  since  24  is  f  of  4  times  an  unknown  number,  i  of  4 
times  the  number  is  i  of  24,  which  is  12,  and  f  or  the  whole  of 
4  times  the  number,  is  3  times  12,  which  is  36;  and  since  36  is 
4  times  the  number,  J  of  36,  whieh  is  9,  is  the  require<l  uum> 
her. 
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26.  J  of  40  is  I  of  7  times  what  number  ! 

Aus.  6. 

27.  |-  of  56  is  ^  of  G  times  what  number? 

'  ^'  Ans.  12. 

28.  *^  of  3  of  66  is  3§  of  3  times  what  number? 

Ans.  3. 
20.     What  is  J  and  i  of  a  J,  of  §  of  15? 

Ans,  5. 


273.     MISCELLANEOUS  PROBLEMS  IM  DIVISION  OP 
FRACTIONS. 


1.  Bought  4  yards  for  $14J.     What  was  the  cost 
per  yard?  Aus.  $3§. 

2.  Sold  8 J  pounds  for  $1.87.    What  was  the 
price  per  pound?  Ans.  22  cents. 

5.     Paid  37 J  cents  for  6^  yards  of  calico.    What 
was  the  price  per  yard?  Ans.  6  cents.  * 

4.     At  $1|  per  gallon,  how  many  gallons  can  be 


bougbtfor$l48J. 

Aus.  108  gallons. 

5. 

Divide  f  by  2. 

Ans.    f. 

C. 

Divide  ^y  by  3. 

Ans.    |. 

7. 

Divide  {|  by  5. 

Ans.   ^. 

8. 

Divide  f  by  5. 

Ans.  3%. 

9. 

Divide  7^  by  9. 

Ans.    i. 

10. 

Divide  2  by  f 

Ans.  2i. 

11. 

Divide  3  by^. 

Ans.  7. 

12. 

Divide  5  by  -fj. 

Ans.  5■^^. 

13. 

Divide  21  by  -^. 

Ans.  33. 

14. 

Divide  105  by  |f 

Ans.  119. 

15. 

Divide  ii  by  ^. 

Adb.  4. 

16. 

Divide  f  ^  by  ^. 

Ans.  12, 
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17.  Divide  2J  by  f.  Ans.  3. 

18.  Divide  |f  by  '^.  Ans.  2^. 

19.  Divide  3^  by  2f  Ans.  l^f. 

20.  Divide  ^  of  }{  by  f .  Ans.    |. 

21.  If  one  pound  of  tea  coat  f  of  a  dollar,  bow 
many  pounds  can  be  bought  for  $25? 

Ans.  30  lbs. 

22.  6  barrels  of  flour  were  divided  among  some 
-pooT  families  in  such  a  manner  that  each  received  § 
of  a  barrel.    How  many  families  were  there! 

Ans.  9  families 

OPERATION  INDICATED. 


1= Family. 

3  or 

6 


6 


9  families. 


9  families,  Ans. 

23.  If  a  boy  can  earn  {^  of  a  dollar  in  one  day, 
how  many  days  will  it  take  him  to  earn  $21? 

Ans.  33  days. 

24.  Henry  walked  25  miles,  which  was  f  of  the 
dist^ince  Bobert  walked.     How  many  mOes   did 

^Robert  walk?  Ans.  30  miles. 

25.  At  the  battle  of  Germantown,  the  British 
lost  about  COO  men;  this  was  f  of  the  number  lost 
by  the  Americans;  and  the  number  lost  by  the 
Americans  was  |  of  the  number  they  received  as 
re-enforcements  just  before  the  battle.  How  many 
men  did  the  Americans  lose,  and  how  many  did 
they  receive  as  re-enforcements? 

Ans.  1000  men  lost,  2500  re-enforcements. 

OPERATION  INDICATED. 


600 

5  2 

[Americans.   — 

1000  men  lost  by  the 


1000 
5 

2500  re-6nforcementid< 
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26.  A  man  had  his  store  insured  for  $9000, 
wbicli  was  f  of  ,^  of  its  value.  What  was  the  stort 
worth  t  Ans.  $12375. 

27.  Sulphur  will  fuse  at  232o  Fahrenheit,  whicli 
is  74  times  the  temperature  required  to  melt  ice. 
At  wliat  temperature  will  ice  melt  I         Ans.  32^. 


OPERATION    INDICATED. 
20 


2320 
4 


320  Ans. 

28.  A  quantity  of  mercury  weighed  32062 J  lbs., 
which  is  13J  times  the  weight  of  an  equal  bulk  oi 
water.    What  would  an  equal  bulk  of  water  weigh  I 

Ans.  2375  lbs. 

29.  A  pound  of  water  at  212^  F.  was  mixed  with 
a  pound  of  powdered  ice  at  32o.  The  united  tem- 
perature of  the  two  was  4 1%  times  the  temperature 
of  the  mixture  when  the  ice  became  melted.  What 
was  the  temi)erature  of  the  two  pounds  after  the 
ice  became  melted  t  Ans.  52°. 

OPERATION  INDICATED. 


212+32=244. 

61 


244 
13 

520  Ans. 


30.  When  the  air  was  at  the  freezing  point,  a 
cannon  27613J  feet  distant  from  New  Orleans  was 
discharged.  25^  seconds  elai)8ed  after  the  discharge 
before  the  sound  reached  New  Orleans.  How  many 
feet  per  second  did  the  sound  travel  f 

Ans.  1090  feet. 
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31.    Divide  287f  by  5. 

Operation  without  the 
Statement  Line. 

5)287^ 


Ans.  57^. 


Ans.  163j\^. 


JErptonaitb/L— We  first  divide 
the  287  by  the  process  of  short 
division  and  obtain  a  qnotieut  of 

57,  and  a  remainder  of  2;  this 

^  remainder  we  reduce  to  a  fraction 

5  <  ^^  Ans.        ^  whose  denominator  is  the  same  as 

that  of  the  fraction  to  be  divided,  add  it  to  this  fraction,  and 

then  divide  tlie  sum  J>y  5  and  annex  the  result  to  the  txuotient 

57.    Thus  2=:|-hl=V,  and  V^5=U. 

32.  Divide  1471fV  by  9. 

33.  Divide  1044§  by  12.  Ans. 

34.  E.  T.  Churchill  divided  14/^  dozen  apples 
among  3  boys  and  2  girls;  he  gave  each  girl  twice 
as  many  as  each  boy.  How  many  did  each  boy  and 
each  girl  receive? 

Ans.  2j\  doz.  each  boy,  4^  doz.  each  girl. 

OPERATION  INDICATED. 

3  boys,  each  receives  1  apple,  which  makes  3  apples. 
2  girls,  each  receives  2  apples,  which  makes  4  apples. 
3+4=7,  the  sum  of  the  proportion  of  the  apples 
due  the  3  boys  and  2  girls. 


Statement  to  obtain  the 

amount  due  each 

hoy. 

DOZ. 


Statement  to  obtain  the 
amount  due  m^h 
girl. 

DOZ. 


12 

7 
3 


175 
3 


12 

7 
o 


2^\  doz.  each  boy 
35.    Divide  1  by  i. 
3G.    Divide  ^  by  1. 
37 


DivideliofAbv^  -  * 


61  ^^Tf^^ifofi- 


175 
4 


4^  doz.  each  girl. 
Ans.  5. 
Ans.  ^. 

Ans.  f . 
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38.  If  4J  pounds  of  coffee  cost  90  cents,  what 
will  22^  pounds  cost!  Ans.  $4.55. 

39.  R.  E.  L.  Flemming  owns  f  of  tlie  capital 
stock  of  a  factory  valued  at  $24000;  he  gives  J  of  J 
to  iMliicational  societies,  and  tlie  remainder  he  divides 
equally  between  his  four  children.  How  much  does 
he  j?ive  to  educational  societies  and  how  much  does 
eacli  child  receive? 

Ans.  $1500  to  educational  societies. 
$1875  each  child  receives. 

OPERATION   INDICATED. 

I  of  Ji524O0O=$9OOO,  Flemming's  stock. 
^  of  J  of  $9000=$1500,  given  to  educational  societies. 
$9O00— 1500=$7500,  amt.  divided  between  4  children 
$7i>00-r4=$1875,  ea<;h  child's  share. 

40.  S.  J.  Weis  has  65 J  yards  of  cloth,  2  yards 
vride.  How  many  yards  of  lining  §  of  a  yard  wide 
ij^-ill  be  required  to  line  it !  Ans.  196|  yards. 

131 
C5ix  2=131  yds.  2 


196J  yds.  Ans. 
41.    Divide  18  oranges  between  A,  and  B.  so  that 
A.  will  have  J  more  than  B.    What  number  will 


each  have! 


B.  receives 
A.  receives 


Ans.  A.  10;  B.  8. 


OPERATION. 
Statement 
showing 
what  B.  recM. 


1 


9 


A.  and  B.  receive  2^ 


18 
4 


Statement 
showing 
what  A.  rec'd. 
18 


4 
5 

10 
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42.  Divide  18  oranges  between  A.  and  B.  so  that 
A.  will  have  i  less  than  B.  What  number  will  each 
have!  Ans.  A.  7f  5  B.  lOf. 

43.  A.,  B.,  and  C.  are  to  receive  $26  in  proi)or- 
tion  to  J,  ^,  and  J.    What  will  each  receive? 

Ans.  A.  $12;  B.  $8;  C.  $6. 

44.  Frank  can  work  100  i>roblems  in  4  haurs, 
and  Lillie  can  work  the  same  problems  in  5  hours. 
How  many  hours  will  it  require  for  both  to  work 
the  problems!  Ans.  2|  hours. 

SoltUhn. — Since  Frank  can  work  the  problems  in  4  hours,  in 
1  hour  he  can  work  i  of  them;  and  since  Lillie  can  work  the 
problems  in  5  hours,  in  1  hour  she  can  work  i  of  them. 
Honce,  i4-A=A  of  the  problems,  worked  by  both  in  1  hour: 
and  since  ^V  of  the  work  required  1  hour,  ^  of  the  work  will 
require  4  of  an  hour,  and  §{],  or  the  whole  work,  will  require 
20  times  as  many  hours,  or  ^  hours,  which  is  2}  hours. , 

45.  A.  and  B.  can  do  a  piece  of  work  in  14  days. 
A.  can  do  f  as  much  as  B.  How  many  days  will  it 
take  each  to  do  it,  working  alone! 

Ans.  24J  days  for  B. 
32§daysfor  A. 

OPEBATION   INDICATED. 

1  equals  the  work  done  by  B. 
f        "         "        "        "      A. 

13,  or  J,  equals  the  work  done  by  B.  and  A. 

Hence  B.  does  4  of  the  work  in  1  day 

and  A.    "     |        "        "        1    " 

14  ds.-r-|=24J  days,  for  B.  to  do  the  wqrk  alona 


14  ds.-7-f =32|     "     *<    A, 


U  ii        n  u 
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46.  Three  persons,  A.,  B.,  and  C,  do  a  piece  of 
work;  A.  and  B.  together  do  ^  of  it,  and  B.  and  C. 
do  -ff  of  it.    What  part  of  the  work  is  done  by  B.t 

Ans.  1^. 

Solulion. — ^As  A.  and  B.  do  J  of  it,  it  is  clear  that  C.  does 
the  remainiu^  $ ;  and  as  B.  and  C.  do  tV  of  it,  it  is  clear  tliat 
A.  does  the  reinaiumg  -^^^  Then,  as  A.  docs  -^  and  C.  J,  they, 
together,  do  yV-f  |  •=  15  J  and  if  A.  and  C.  do  §  J  of  a  piece  of 
work  done  by  A.,  6.,  "ana  C,  it  is  clear  that  B.  does  the  differ^ 
euce  between  J^  and  $$,  which  is  i^, 

47.  If  6  oranges  and  7  lemons  cost  33/,  and  12 
oranges  and  10  lemons  cost  54/,  what  was  the  cost 
of  1  orange  and  1  lemon  each? 

Ans.  1  orange,  2/. 
1  lemon,  3/. 

OPERATION. 

G  oranges  and   7  lemons  cost  33/. 
12        ''         <•   10      "         <<     54/. 


12 

(( 

«    U 

t( 

u 

60/. 

12 

« 

«    10 

li 

u 

54/. 

4  12/. 

12/-r-4=3/,  cost  of  1  lemon. 
3/x  7  (lemons) =21/,  cost  of  7  lemons. 

33/— 21/= 12/,  cost  of  G  oranges. 
12/-7-G=2/,  cost  of  1  orange. 

Reason,—  Since  6  oranges  and  7  lemons  cost  33  cents,  twice 
as  many,  or  12  oranges  and  14  lemons  will  cost  twice  as  much 
which  is  66  cents;  and  since  hy  the  second  condition  of  the 
problem,  12  oranges  and  10  lemons  cost  54  cents,  the  difference 
1>etween  66  cents  and  54  cents,  which  is  12  cents,  will  be  the  cost 
of  the  difference  between  (12  oranges  and  14  lemons)  and  (12 
oranges  and  10  lemons)  which  is  4  lemons.  And  since  4 
lemons  cost  12  cents,  one  lemon  will  cost  the  fourth  part  which 
is 3  cents.  And  since  6  orauj^es  and  7  lemons  cost  33  cents, 
by  subtracting  the  cost  of  7  lemons  which  is  21  cents,  we  have 
12  cents,  the  cost  of  6  oranges.  And  since  6  oranges  eo«t  1£ 
cents,  one  orange  will  coat  the  sixth  part  which  i^  2  cent4« 
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48.  A  miller  invested  $54  in  grain  of  which  ^% 
was  barley  at  62 J^  per  bushel;  f  was  wheat  at 
$1.87  J  per  bu.;  and  the  balance  oats  ^  37^/  per  bu. 
How  many  bushels  of  grain  did  the  miller  buy! 

OPERATION. 
BusheU. 
•j\^  <®  Ap^=^^^=  .18 J    proportiouato  cost  of  the  barley. 

i  <®  3iif^ip=1.12i  **  **  wheat. 

tV®  V^=V''^=  -031  "  "  oats. 

$1.35  Proportionate  cost  of  1  bu.  of  grain. 
BU. 
1 
54.00 


1.35 


40  bus.  purchased,  Ans, 


49.  A.  and  B.  can  do  a  piece  of  work  in  10  days; 
A.  alone  can  do  it  in  15  days.  How  many  days  will 
it  take  B.  to  do  itt  Ans.  30  days. 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phrases : 

268.  Division  of  Fractions.  268.  Three  Ques- 
tions in  Division.  268.  How  does  Division  of  Frac- 
tions Compare  with  Multiplication  of  Fractions. 
270.  Reasoning  for  the  Division  of  Abstract  Num- 
bers. 271.  General  Directions  for  Division  of 
Fn^ctions,  ' 
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|ISCELLANE0US  FHOBLEMS, 

INVOLVING    THE    PRINCIPLES    OF   ADDITION,    SUB 
TRACTION,    MULTIPLICATION,  AND    DIVISION 
OF  FRACTIONS. 


274.     Find  the  iliflference  between  J  and  f ;  ^  and 
I;  §  and  jYy  31  and  2J5  4^  and  i  of  ajf 

Ans.  To  last,  3. 

2.  Find  the  sum  of  f  of  ^%  and  3  of  3-1  . 

An«.  ^J. 

3.  To  the  quotient  of  2f  divided  by  oj,  add  the 
quotient  of  3§  divided  by  ^|.  Aus.  7 J. 

4.  A  numl)fer  was  divided  by  5,  and  gave  a  quo 
tient  of  20.    What  was  the  number  f        Ans.  15. 

5.  What  number  is  that,  which  being  multiplied 
by  ^j  gives  as  a  product  ^J?  Aus.  g. 

OPERATION   INDICATED. 

6.  What  number  is  that,  from  which,  if  you  take 
I  of  itself,  the  remainder  will  be  12!         Ans.  30. 

OPERATION   IJJDICATED. 

l=|-f =1;  if  1=12,  i=C,  and  f  equals  30. 

7.  What  number  is  that,  to  which,  if  you  add  ^ 
of  itself,  the  sum  will  be  40!  Ans.  25. 

OPERATION  INDICATED. 

l=|+g=|;  if  1=40,  i=5,  and  f =25, 
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8.  A.  owns  I  of  a  store  whicli  is  worth  $25000,  and 
sells  ^  of  his  share.  What  part  does  he  still  own, 
and  what  is  it  worth  t 

Ans.  A.  owns  j\^  worth  $2500. 

9.  Smith  owns  /^  of  a  cotton  mill  and  sells  ^^5  of 
his  share  to  Joiies  for  $33000,  What  is  the  mill 
worth  at  that  rate!  Ans.  $242000. 

10.  John  has  5  cents,  and  James  J  of  8  cents. 
What  i)art  of  James'  money  is  John's  f      Ans.  ^. 

OPERATION  INDICATED. 

5  of  Sff=6^',  5-j-G=|,  Ans. 

11.  One  planter  raised  500  bales  of  cotton,  and 
another  raised  250.  What  part  of  the  first  one's 
crop  is  the  second!  Ans.  i. 

12.  The  sum  of  four  fractions  is  1|.  Three  of 
the  fractions  are  f ,  i,  and  §.    What  is  the  fourth! 

Ans.  ^*^, 

13.  What  number  is  that,  to  which  if  f  of  f  |  of 
1^  be  added,  the  sum  will  be  1^1  Ans.  1. 

14.  Two  boys  bought  a  bushel  of  oranges,  one 
paying  2J  dollars  and  the  other  4§  dollars.  What 
part  of  it  should  each  have! 

Ans.  First,  |f ;  second,  ff. 

15.  A  farmer  sold  f  of  his  mules  on  Monday;  on 
Tuesday  he  bought  |  as  many  as  he  sold,  and  then 
had  40.    How  many  mules  had  he  at  first! 

Ans.  50  mules. 

OPERATION  INDICATED. 

f  fromf=^.    f  of  f=f.    ^+?=^ 

-5=40;  4=8,  and  }=oOj  Ans, 

10.  '  A  planter  gave  50  bales  of  cotton  at  $50  Jj^ 
per  bale  for  flour  at  $7J  per  barrel.  How  many 
barrels  of  flour  did  he  receive!       Ans.  334  bbls, 
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17.  A.  W.  McLellan  gave  i,  i,  and  J  of  hia 
money  to  different  benevolent  institutions,  and  had 
$1000  left.    How  much  had  lie  at  first! 

Ans.  $20000. 

18.  C.  Manson  owning  A  of  a  rice  mill,  sold  § 
of  his  share  for  $8800.  What  was  the  value  of  the 
mill!  Ans.  $24200. 

19.  A  book-keeper  worked  91i  days,  and  after 
paying  f  of  f  of  his  earnings  for  board  and  wash- 
ing, had  $438  remaining.  How  much  money  did  he 
receive  in  all,  and  how  much  per  day! 

Ans.  $730  in  all,  $8  per  day. 

20.  Prophet  can  do  a  piece  of  work  in  6  days, 
and  Fisher  can  do  the  same  work  in  8  days.  How 
many  days  will  it  take  both  together  to  do  the 
workt  Ans.  3}  days. 

OPERATION  INDICATED. 

i+*=A-    1  day-i-^f =3f  days. 

21.  Myers,  Levy,  and  Hoffman  can  do  a  piece  of 
work  in  10  days;  Myers  and  Levy  can  do  it  in  15 
days.  In  what  time  can  Hoffman  do  it,  working 
alone?  Ans.  30  days. 

22.  A  man  died  and  left  his  wife  $14400,  which 
was  }  of  ff  of  his  estate.  At  her  death  she  left  i 
of  her  share  to  her  daughter.  How  much  money 
did  the  daughter  receive,  and  what  part  was  it  of 
her  father's  estate! 

Ans.  $12000,  f  f  of  her  father's  estate. 

23.  A  man  engaging  in  trade  lost  f  of  the  money 
he  invested ;  he  then  gained  $1000,  when  he  had 
$3800.  What  did  he  have  at  first,  and  what  was 
his  loss?  Ans.  $4900  at  first,  $2100  loss. 

OPERATION  INDICATED. 
$3800— $1000=$2800.    $2800-^4=$4900,         ' 
f  of  $4900=$2100, 
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24.    A  mule  and  a  dray  cost  $240; 

1 1}  times  as  much  as  the  dray.    What < 

Aus.  $00  dray. 

OPERATION  INDICATED 

1,  (cost  of  dray )+ If  (cost  of  mule) 


$ 


8 


240  8 

3  3 


240 
3 


$150  c< 


890  cost  of  dray. 

25.  How  many  bushels  of  ai)i)les  a 
will  pay  for  ^  of  a  barrel  of  oranges  ai 

Ans. 

26.  Sweeney  paid  \  of  his  year's  wa 

fof  the  remahider  for  clothes,  and 
low  many  dollars  did  he  receive  for  '. 

'27.  Forcheimer  lost  f  of  his  fish-1 
added  25 J  feet,  when  it  was  just  f  c 
length.    What  was  its  original  lengtli 

Ai 

OPERATION  INDICATED. 

25Jx8=2( 
28.  Purcell,  having  a  certain  mini 
gave  one-half  of  them  and  half  a  ceni 
beggar;  one-half  of  what  he  Inid  n 
half  a  cent  over  to  a  second  beggar;  a 
one-half  of  what  he  then  had  and  hal 
and  had  left  3  cent^j.  How  many  ceii 
first!  Ai. 

OPERATION  INDICATED. 

(  3+J^  over)  X  2=  7/,  had  before  making  3rd  gift. 
(  7+ J/ over)  X  2=15/,  ''  *^       2nd   " 

(15+i/ over) X 2=31/,  ''  "       1st    " 
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29.  John  lives  with  his  parents,  but  works  for 
Mr.  Smith  who  pays  him  $210  per  year.   His  parents 

,  boanl  him,  but  he  has  his  clothes  to  buy.  He  spends 
f  of  bis  wages  for  cigars,  |  of  the  remainder  for 
theater  tickets,  ^  of  the  remainder  for  wine,  and  J 
of  what  he  then  has  for  novels.  How  much  has  he 
remaining  at  the  end  of  the  year  to  pay  for  his 
clothes!  Aus.  $30. 

30.  Joseph  worked  on  the  same  conditions  as 
John,  in  the  problem  above.  He  gave  -^  of  his 
wages  to  the  cause  of  charity,  -^^  of  the  remainder 
for  useful  books,  ^  of  the  remainder  for  evening 
tuition,  paid  $100  for  clothes,  and  deposited  the 
balance  in  the  bank.  How  many  dollars  did  he  put 
in  the  bank!  Ans.  $50. 

31.  A.  G.  Niehues  and  R.  G.  Jones  have  $1899, 
and  Jones  has  3i  times  as  much  as  ^iehues.  How 
much  has  each  ! 

Ans.  :N^iehues  $422,  and  Jones  $1477. 
NoTK, — For  the  operation,  see  problem  24,  above. 

32.  J.  C.  Beals  can  solve  25  problems  in  50  min- 
utes nnd  H.  B.  Barlow  can  solve  them  in  30  minutes. 
In  what  time  can  both  solve  them! 

Ans.  183  ^ninutes. 

33.  U.  Burke  purchased  200  barrels  of  flour  for 
$1450,  and  sold  f  of  it  at  a  profit  of  $i  per  barrel, 
and  the  remainder  at  %1-^  per  barrel.  How  much 
did  he  gain!  Ans.  $67.50. 

34.  What  is  the  numerical  value  of 


2J+li  Ans.  1^. 

35.    M.  Ernst  bought  3841^  pounds  of  cotton  at 
7|  pence  per  pound.    What  did  it  cost! 

Ans.  £124,  111  d. 
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36.  E.  J.  Kennedy  has  3  dozen  oranges  wUioh  he 
wishes  to  divide  between  Miss  Kate  and  Miss  TiUie, 
so  that  Miss  Kate  shall  receive  J  more  than  Miss 
Tillie.    How  mauy  will  each  receive? 

Ans.  Miss  K.  20,  and  Miss  Tillie  IG.    ! 

OPERATION  INDICATED. 

1  =MiS8  Tillie's  i)roportional  share. 
lJ=Mlss  Katie's  proportional  share.      9 


36 
4    9 
—  4 
16  - 


36 
4 


2i=the  sum  of  the  proportional  shares. 

20 

37.  A  tree  110  feet  high,  had  f  of  it  broken  ofF 
in  a  storm.    How  much  of  it  was  left  standing? 

Ans.  44  feet. 

38.  What  cost  22J  pounds  of  coffee  at  213/  j)er 
pound?  Ans.  $4.94||. 

39.  If  18|  yards  cost  $3.37 J,  what  will  3J  yards 
cost?  Ans.  63  cents. 

40.  !Mi8S  Cora  has  $000  of  which  she  wishes  to 
give  to  A.  J,  B.  i,  C.  ^,  and  D.  ^.  How  much  will 
each  receive?  Ans.  A.  $200,  B.  $150,  C.  $120, 

and  D.  $100. 

41.  Miss  Mamie  has  $600  which  she  wishes  to 
give  to  A.,  B.,  C,  and  D.  in  the  proportion  of  i,  J, 
J,  and  i.    How  much  will  each  receive? 

Ans.  A.  $210|*,  B.  $157^,  C.  $126^, 
and  D.  $105^. 

,  OPERATION  INDICATED. 

$ 
600 

i+i+i+i=H-    10    ^0    =$210|«A's  share. 
3 

42.  If  a  yard  and  a  half  cost  a  dollar  and  a  half, 
what  will  twelve  and  a  half  yards  cost? 

Ans.  $12^. 
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43.  If  J  of  6  be  3,  what  wiU  i  of  20  be? 

Ans.  7J. 

44.  If  3  is  the  third  of  6,  what  will  the  fourth  oi 
20  be!  Ans.  3^. 

45.  E.  L,  Hunt  owned  a  quantity  of  rice,  oi 
which  he  sold  4  for  $99.60.  What  is  §  of  the  remain- 
der  worth  at  the  same  rate!  Ans.  $16.60. 

46.  M.  Landman  paid  $60  for  J  of  an  acre  oi 
land.     What  is  the  value  of  |  of  an  acre. 

Ans.  $50. 

47.  J.  J.  Hauler  bought  937852J  pounds  oi 
cotton  at  14^/  per  pound.    What  was  the  cost? 

Ans.  $135695.53^. 

48.  E.  T.  Berwick  invested  J  of  his  money  in 
sugar,  J  in  rice,  g  in  coffee,  and  deposited  in  bank 
$2645.    How  much  money  had  he  at  first! 

Ans.  $63480. 

49.  L.  Meyer  spends  J  of  his  time  in  study,  J  in 
labor,  i  in  rest  and  recreation,  and  the  remainder 
iu  sleep.  How  many  of  the  24  hours  of  a  day  does 
he  sleep!  Ans.  7  hours. 

50.  An  industrious  young  lady  spends  J  of  her 
time  in  the  performance  of  household  affairs,  ^  in 
reading  good  books,  ^V  ^^  physical  exercise  in  the 
open  air  and  sunlight,  ^  in  the  i>ractice  of  music, 
singing  and  parlor  amusements,  or  social  inter- 
course, 2  hours  per  day  in  eating,  and  the  remainder 
of  the  day  in  sleeping.  How  many  hours  per  day 
does  she  devote  to  each! 

Ans.  6  hours  to  household  affairs;  4  hours  to 
reading;  2  hours  to  exercise;  3  hours  to 
music,  etc.;  2  hours  to  eating,  and  7  hours 
to  sleeping. 


98 
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51.  A  loafer  spends  4  houi*s  per  day  saan taring 
on  street  corners,  3  hours  smoking  and  drinking, 
^  of  the  day  in  sleep,  i  of  the  day  in  drunkenness, 
iV  in  eating,  -^j  in  quarreling,  and  the  remainder  of 
the  day  in  gaming.  How  many  hours  does  he  spend 
in  gaming  ?  Ans.  3  hours. 

62.  A  fashionable  young  lady  spends  i  of  her 
time  in  dressing,  painting,  and  making  her  toilet,  J 
in  reading  novels  and  papers  of  senseless  fiction,  J 
in  making  calls  and  gossiping,  -jV  in  street  prome- 
nading, Jf  in  criticising  industrious  young  men  and 
speculating  upon  the  qualities  and  fortune  of  an 
anticipated  husband,  .j^-  in  making  remarks  deroga- 
tory to  the  character  of  those  who  labor,  while  her 
own  mother  is  perhaps  cooking  or  washing,  1*2-  in 
entertaining  young  men,  and  the  remainder  in  eat- 
ing and  sleeping.  How  many  hours  does  she  devote 
to  useful  service,  and  how  many  to  eating  and  sleep- 
ing! Ans.  0  hours  to  useful  service;  8  hours 
to  eating  and  sleeping. 

53.  A  man  willed  J  of  his  property  to  his  wife, 
3  of  the  remainder  to  his  daughter,  and  the  remain- 
der to  his  son ;  the  difterence  between  his  wife's  and 
daughter's  share  was  $8000.  How  much  did  he 
give  his  son*  Ans.  $4800. 

OPERATION  INDICATED. 

J=wife's  interest;  -i^=daughter's  interest;  -^^ 
son's  interest;  -52^— ^=,^=$8000;  then  $80(K).i-i^ 
=$25600  the  whole  estate;  -ft  of  which  is  $4800, 
answer. 

54.  E.  W.  Tyler  owned  a  ^  interest  in  a  fiictory, 
and  sold  to  C.  Modinger  i  of  his  interest  for  $15000. 
What  interest  does  he  still  own,  and  how  uuich  is 
it  worth  at  the  rate  received  for  the  part  soldi 

Ans.  He  still  owns  |,  worth  $15000. 


Digitized  by  VjOOQ  IC 


Miscellaneous  Prohlcins.  210 

55.  J.  Cassidy  owned  J  of  the  Steamer  R,  E. 
Lee.  He  sold  to  G.  Buesini?  J  interest  in  tlie 
Steamer  for  $20000;  and  to  J.  C.  Beals  i  of  his 
remaining  interest  at  the  same  rate.  AVhat  did  he 
receive  for  the  hist  sale,  and  what  is  liis  remainin<^ 
interest  in  the  boat?        Ans.  He  received  $:UM)00; 

T^  remaining  interCvSt. 

56.  N.  Puech  and  A.  Palaeio  bon^lit  on  joint 
account,  each  i,  the  New  Orleans  Cotton  Factory. 
X.  Puech  sold  ^  of  his  interest  to  R.  Krone,  an<l 
subsequently  ^  of  his  remaining  interest  to  A. 
Palaeio,  who  subsequently  sold  ^  of  f  of  his  whole 
interest  to  R.  Lynd  for  $7500.  What  is  the  f;u'toi;v 
worth  at  the  same  rate,  and  what  is  each  owner's 
interesti        Ans.  $32000  value  of  Factory;  Puech 

owns^;  Krone i;  PiUacio  jf ;  and  Lynd^lJ. 

57.  W.  D.  Maxwell  gives  J  of  his  annual  income 
to  aid  meritorious  young  men  in  obtaining  an  edu- 
cation; J  of  the  remainder  for  the  publication  and 
free  distributiou  of  books  treating  of  the  awful 
injury  to  the  human  race  by  the  use  of  tobacco,  tea, 
coffee,  and  wine;  J  of  the  second  rem  linder  for 
various  benevolent  purposes.  The  balaiuje  %TA\){) 
he  retains  for  his  own  personal  use ;  how  much  do(»s 
he  give  for  each  object  named! 

Ans.  $8235  for  meritorious  young  men;  $8235 
for  the  publication  and  distribution  ol" 
books;  and  $2745  for  various  benevolent 
purposes. 

58.  C.  M.  Huber  and  A.  J.  Hohensee  bought  on 
speculation  $800  worth  of  merchandise,  of  which 
Huber  paid  $500  and  Hohensee  .^300;  they  sold  to 
W.  A.  Tomlinson  ^  of  the  whole  for  8400.  How 
much  of  the  $400  must  Hubert  ml  Hohensee  receive 
respectively,  in  order  to  constitute  each  J  owner  in 
the  remainder  of  the  goods! 

Ans,  Tlnber  $350  and  Hohensee  850. 
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59.    Multiply  |i  by  § 

OPERATION    INDICATEl 


3 

22 

11 

2 

3 

22 

4 

25 

4 

25 

or    11 

2 

10 

3 

10 

3 

— 

H 

— 

n 

"~~ 

A«s. 

2J. 

CO.     Divide  4i  by  S^ 

i*i       H 

• 

OPERATION 

INDICATEl 

3 

22 

11 

2 

3 

22 

4 

25 

25 

4 

or     11 

2 

10 

3 

3 

10 

— 

— 

— 

— 

— 

— 

li 

15 

Ans.  J|. 

01.    Reduce  ^  of  :^  of  8J-^7.J  t 

tion. 

Note. — In  simplifyinpf  fractions,  aiul  i 
indicated  l»y  the  -f ,  — ,  X,  or  -i-  signs,  it  mi 
that  cither  of  thivso  signs  affects  only  tli 
immediately  follows  it,  and  that  the  operat 
the  X  and  —  signs  mnst  always  Lo  perform 
or  subtracting.  Whenever  the  parenthes 
operation  indicated  between  them  must  bo 
connecting  it  to  any  other  expression. 

G2.  Wliat  is  the  result  of  i  + 
G3.  Find  the  value  of  2^  x  f |  +  7i 
C-1-    S+T5-^H—fxM  equals  Avha 
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65.     f— ^x^-r  J  =  what  number?       Aiis.    ^. 
G«.    What  is  the  value  of  t^^+§~|  x  (}i+/^)^/^? 

AU8.    *^-^-. 

07.     Add  J  of  %,  3,  ^,  I,  and  7^-51.  . 

Ans.  4tVo- 
iiS.     What  is  the  product  of  |  of  12^  by  §  of  6§— |  ? 

Ans.  34f|. 

60.     What  is  the  product  of  f  of  (13J+1§)  by  f 
of  (H-i)?  'Ans.4ji. 

70.  Divide  the  sum  of  J,  §,  f ,  and  3,  by  the  dif- 
fereuce  betweeu  33  and  3  of  3.  Ans.  3 A. 

71.  Multiply  [(W)  divided  ^>y(-y|  of  7 J  of  3)]  by 
(  f  of  7  ).  Ans.  12. 


72.  Divide  (||of  A)  by  (Mof  |)      Aus.  f 

73.  Simplify  the  fraction  A"^  "^  V^^'^ 't^'^'^f'f 

Ans.  8  jf . 

OPEKATION    INDICATED. 

H2 31.    2v    9   3.«     31   3  —  2.       B   jL.   «   — 2jl  •   5.X 

20 158  .   i.v2J 4    .      4  j:_z g. .    J.i. 2. JL2..    iJ2 17 

V g^    f    tX|i— 35,    B5~7— 5?      9  t— 45?    11 20 

1  1 


11  15  8.:.  11 — Qin      A,|« 


74.  L.  Kaiser  bought  §  of  f  of  28J  barrels  of 
apples,  and  sold  to  S.  L.  Crawford  f  of  9  barrels 
for  $20J,  which  was  $1.50  more  than  the  same  cost. 
What  was  the  cost  of  the  whole,  and  how  many 
barrels  has  he  unsold  f 

Ans.  $39^  cost;  7 J  barrels  unsold. 
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276.  The  Greatest  Common  Divisor  of  two  or 

more  fmctions  is  the  greatest  fnietiou  that  will 
divide  eaeli  (»t*  tliem,  witliout  a  remainder. 

277.  One  fraction  is  divisible  by  another  when 
the  numerator  of  the  dlrisor  is  a  fact^^rof  the  nume- 
rator of  the  (Jiridettd^  or  when  the  denominator  of  the 
(Jirisor  is  a  multiple  of  the  denominator  of  the 
di  rid  end. 

Thus  II  is  divisible  by  5^^;  for  i|=|^;  and  |§-r 

278.  The  Greatest  Common  Divisor  of  two  or 
more  fractions,  is  that  fraction  whose  numerator  is 
the  Greatest  Common  Divisor  of  all  tlie  numerators, 
and  wliose  {f^'»o;w/;mfor  is  the  Least  Common  Mul- 
tiple of  all  the  denominators. 

Thus  the  G.  C.  D.  of  -^\  and  f^  is  gf 5. 

1.  What  is  the  greatest  eommon  divisor  off,  4^ 
amm?  Ans.  tI^. 

Operation  to  find  the  G.  Operation  to  find  the  L* 

G.  1).  of  the  n  nme-  0.  M,  of  the  denam' 

rators :  inators : 

3  I  3        0        18  2  I  4        2        25 

1        3         G  2        1        26 

3=G.  i\  T).  2x2x25=100  L.  0.  M, 
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GENERAL  DIRECTION  FOR  FINDING  THE  GREATEST 
COMMON   DIVISOR  OF    FRACTIONS. 


279.  Prom  the  foregoing  elucidations,  we  derive 
the  following  general  direction  for  finding  the 
Greatest  Common  Divisor  of  Fractions : 

Find  the  G.   C.  D.  of  the  numerators  of  all  the 

fractions  and  icriie  it  over   the  lu   C,  M.  of  their 

denominators, 

NoTK. — All  the  fractions  must  bo  iu  their  simplest  form 
before  commeuciug  llic  opcratiou. 

2.  What  is  the  greatest  common  divisor  of  §,  |, 
f,  and  i^i  Ans.  ij.. 

3.  What  is  the  greatest  common  divisor  of  8^ 
and  i-J!  Ans.  ^\,. 

4.  What  is  the  greatesLcommon  divisor  of  5,  3^, 
G§,  and  f-^  !  Ans.  ^V- 

5.  What  is  the  greatest  common  divisor  of  ^,  §, 
f,  f,  andff  Ans.  j^V 

(5.  A  grocer  has  three  kinds  of  molasses,  wJiich 
he  wishes  to  ship  in  the  least  number  of  full  kegs. 
Of  the  1st  quality,  he  has  IIO.J  gallons;  of  the  2d 
quality,  128^  gallons;  and  of  fhe  3d  quality,  134i{ 
gallons.  How  many  gallons  will  there  be  in  each 
keg,  and  how  many  "kegs  ^vill  be  required  ? 

Ans.  Ci\-  gals,  in  each  keg;  59  kegs  required. 


SYNOPSIS  FOR  REVIW. 

Define  the  following  words  and  phrases: 
276.  Greatest    Common    Divisor    of    Fractions. 
277.  The  Divisibility  of  Fractions.    278.    Greatest 
Common  Divisor  of  two  or  more  Fractions.    279. 
General  Direction  for  the  Operation, 
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280.  The  Least  Common  Maltiple  of  two  or 
more  fractions  is  the  least  number  that  eaeh  frac- 
tion will  divide  without  a  remainder. 

Note  1. — The  G.  C.  D.  of  several  fractious  is  always  a 
fraction  ;  "Imt  the  L.  C.  M.  of  several  fractions  may  be  a  frac- 
tion or  a  whole  iiuniber. 

281.  A  fraction  is  a  multiple  of  a  given  fraction 
when  its  numerator  is  a  multiple  of  the  given  nume- 
rator and  its  denominator  is  a  divisor  of  the  given 
denominator. 

Thus  ^  is  a  multiple  of  j\ ;  for  4  is  a  multiple  of 
2,  and  5  is  a  divisor  of  15.  Hence  ^-4-/5=6;  or  thus 
|=if;  andif^,2^=C. 

282.  A  fraction  is  a  common  multiple  of  two  or 
more  given  fractions  when  its  numerator  is  a  com- 
mon multiple  of  the  numerators  of  the  given  frac- 
tions, and  its  denominator  is  a  common  divisor  of 
the  denominators  of  the  given  fractions. 

283.  A  fraction  is  the  Lemt  Common  Multiple  of 
►r  more  given  fractions  when  its  numerator  is 
iast  common  multiple  of  the  given  numerators, 
ts  denominator  is  the  greatest  common  divisoi: 
e  given  denominators. 

(224) 
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1.     What  is  the  L.  C.  M.  of  §,  -,^,  and  A! 

Au8.  6|. 

Operation  to  find  the  L.  Operation  to  find  the  0. 

C.  M,  of  the  nume-  C.  D.  of  the  denom- 

rators :  inators : 

2  I  2          5          4  •  3  I  3        12        15 

15          2  T         I          § 

L.  C.  M  is,  2x5x2=20.  G.  C.  D.  is  3. 
Ileuce  the  L.  C.  M.  of  the  fractions  is  Y=6J- 


GENERAL    DIRECTION    FOR    FINDING   THE  LEAST 
COMMON   MULTIPLE    OF  FRACTIONS. 


284.  From  the  foregoing  elucidations,  we  derive 
the  following  general  direction  for  finding  the  Least 
Common  Multiple  of  Fractions: 

Find  the  Least  Common  Multiple  of  the  numerators 
and  the  Greatest  Common  Divisor  of  the  denominators, 
and  then  divide  the  L.  C.  if.  of  the  numerators  by  the 
0,  C.  i>.  of  the  denominators. 

Note. — The  fractions  must  be  iu  their  simplest  form  before 
commeuciDg  the  operation. 

2.  What  is  the  L.  C.  M.  of  ?,  i|,  and  if  ! 

Ans.  ^. 

3.  What  is  the  L.  C.  M.  of  §,  f ,  t,  f ,  and  ^! 

Ans.  60. 

4.  What  is  the  L.  C.  M.  of  5 J,  7^,  |i,  and  f|? 

Ans.  44. 

29 
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5.  There  is  an  islaud  15  miles  iu  circuit,  around 
which  A.  cau  travel  ia  ^  of  a  day,  B.  in  §  of  a  day, 
and  a  horse  car  in  j%  of  a  day.  Supposing  all  to 
start  together  from  tlie  siime  point  to  travel  around 
it  iu  the  same  direction,  how  long  nuist  they  ti*avel 
before  coming  together  ngaiu  at  the  place  of  depart- 
ure, and  how  many  miles  will  each  have  traveled? 
Aus.  lO.J  diiys;  A.,  210  miles;  B.,  18<)  miles; 
llorse  Car,  525  miles. 

PARTIAL   OPERATION. 

4    8    10  Denominators. 


3)  3    7    3  Numerators. 
17    1 


2  the  Greatest  Com- 
mon Divisor. 


3x7=2J-4-2=10i  days  before  they  all  meet; 
then  the  following  proportional  statements  give  tha 
miles  traveled  by  each: 


A. 

B.                     U.  Car. 

15 

15 

15 

3 

4 

7 

8                          3 

10 

2 

21 

t> 

21                           2 

21 

210  m.  Ans. 

180  m.  Ans 

525 

or  thus, 

15-^  f  xlO.J=210  miles  traveled  by  A. 

15^  ^  Xl0i  =  180  miles  traveled  byB. 

15-4-/o  X  10|=525  miles  traveled  by  Horse  Car. 
0.  What  is  the  smallest  sum  of  money  for  which 
I  could  purchase  a  number  of  bushels  of  oats,  at 
$j^  a  bushel;  a  number  of  bushels  of  corn,  at  $|  a 
bushel;  a  number  of  bushels  of  rye,  at  $1.^  a  bushel; 
or  a  number  of  bushels  of  wheat,  at  $2^  a  bushel; 
and  how  many  bushels  of  each  could  I  purchase 
for  that  sum?  / 

Ans.  $22^;  72  bushels  of  oats;  30  bushels  of 
corn;  15  bushels  of  rye;  10  bushels  of  wheat. 
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PARTIAL    OPERATION. 

5)  5    5    3    9  Numerators. 

IG   8  2  4  Deuomiuators. 

3)  1    1    3    9 


2  the  Greatest  Com- 
1113  moil  Divisor. 

5x3x3=45  tbe  least  common  multiple  of  the 
numerators,  which  divided  by  2,  the  greatest  common 
divisor  of  the  denomiuators,  gives  $22i,  the  smallest 
sum/  then  $22^  divided  by  $,5^,  Sg,"  $J,  and  $f 
drives  respectively  the  number  of  bushels  of  each 
article  reiiresented  by  the  different  prices. 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phrases: 
280.  Least  Common  Multiple  of  Fractions.  280. 
What  is  always  the  G.  C.  D.  of  Fractions!  280. 
What  may  the  L.  C.  M.  of  Fractions  be?  281. 
When  is  a  Fraction  a  Multiple  of  a  Given  Fraction? 
282.  AVhen  is  a  Fraction  a  Common  Multiple  of 
two  or  more  Fractions  !  283.  When  is  a  Fraction 
the  Least  Common  Multiple  of  two  or  more  Frac- 
tions?   284.   General  Direction  for  the  Operation. 
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285.  A  Decimal  Fraction  is  one  or  more  of 
the  equal  parts  of  a  iiuit,  wbicU  is  divided  into 
tenthsy  hundredths,  thousandths,  etc.,  accordiug  to 
the  decimal  scale;  hence  the  denominator  of  deci- 
mal fractions  is  always  10  or  some  power  of  10. 
The  word  decimal  is  derived  from  the  Latin  word 
decern,  which  means  ten. 

286.  The  Decimal  Point  ( . )  is  used  to  dis- 
tinguish decimals  from  whole  numbers.  WTieu 
there  are  mixed  numbers,  it  also  separates  the 
whole  numbers  from  the  decimals. 

The  following  are  decimal  fractious:  ^q,  Vb%) 
/oVbJ  ^^^  T 00^6'  They  are  here  written  as  common 
fractions,  but  generally  the  denominator  of  decimal 
fractions  is  omitted  and  the  value  is  indicated  by 
writing  the  decimal  point  before  the  numerator. 

To  write  the  above  fractions  according  to  the 
decimal  notation,  they  would  be  written  thus: 

y^5  decimally  expressed  is  .7. 
y^^  decimally  expressed  is  .15. 
iNo  decimally  expressed  is  .137. 
T^ooo  decimally  exi)ressed  is  .0423, 

287.  Notation  of  Decimals.  Whenever  deci- 
mal fractions  are  expressed  decimally,  the  nume- 
rator must  have  as  many  decimal  places  as  there 
are  naughts   in  the  denominator.     Thus  tV='^5 

^  (228) 
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^=.16;  ^t,i„5^%=.1456.  When  the  nuinber  of 
uaughts  iu  the  deuomiuator  is  greater  thaa  the 
imml>er  of  figures  in  the  numerator,  naughts  must 
be  prefixed  to  the  numerator  until  the  number  ot 
places  is  equal  to  the  naughts  in  the  denominator. 
Thus  rSo=.04;  ^^=.007;  toWoo=.00125;  etc. 

When  the  number  of  naughts  in  the  denominator 
is  less  than  the  figures  in  the  numerator,  the  result 
or  value  of  the  fraction  will  embrace  a  whole  num- 
ber and  a  fraction. 

288.  A  Pare  or  Simple  Decimal  consists  of  a 
decimal  fraction,  decimally  expressed  or  written. 
Thus  .5,  .42,  .875,  and  .1250  are  pure  decimals,  and 
are  read  respectively  5  tenths;  42  hundredths;  875 
thousandths*  and  125G  ten  thousandths. 

289.  A  Mixed  Decimal  consists  of  a  whole 
number  and  a  decimal.  Thus  24.5  and  41.25  are 
mixed  decimals.  They  are  read  respectively,  24  and 
5  tenths;  41  and  25  hundredths. 

290.  A  Complex  Decimal  consists  of  a  decimal 
with  a  common  fraction  annexed.  Thus  .15|  and 
.005 J  are  complex  decimals.  They  are  read  res- 
pectively, 15|  hundredths;  5 J  thousandths. 

291.  A  Circalating  Decimal  is  one  in  which  a 
figure  or  set  of  figures  constantly  repeats  itself. 
Thus  i=.33334-,  |=.142857+,  |^=.73333+.  The 
figure  or  set  of  figures  which  is  repeated  is  called  a 
Repetend.  If  tlie  repetend  consists  of  only  one  figure, 
a  dot  is  placed  over  it;  if  of  a  set  of  figures,  a  dot 
is  placed  over  the  first  and  hist  figures,  as  J=.3* 
|=.6,  ^i=.09.  -J  =.142857. 


Digitized  by  VjOOQ  IC 


230     ^Soule's  Intermediatej  Ph Hosoph ic  Arith inctic, 

292.  A  Pure  Circulating  Decimal  is  one  wliicl' 
coutaius  only  the  repetend;    as  §=.6,  \=-.i\2Soi^ 

293.  A  Mixed  Circulating  Decimal  is  one  whicL 
contains  other  ti<»ures  than  the  repetend;  as  ^=.16, 

9  00  —  •"*•• 

Tliere  are  still  other  kinds  of  circulating  deci- 
mals, ,  but  as  they  are  of  very  little  practical 
importance,  we  will  not  cousider  them  in  this  work. 

294.  Decimal  fractions,  like  whole  numbers, 
decrease  toward  the  right  and  increase  toward  the 
left  in  a  ten-fold  ratio,  and  hence  the  prefixing  of 
naughts  between  the  decimal  figures  and  the  deci- 
mal point,  or  the  removal  of  the  decimal  point 
towards  the  left  diminishes  their  value  tenfold,,  or 
divides  the  decimal  by  ten  for  each  order  or  place 
removed.    Thus:  .5=i^o-,  .05=  ^g^ 5  .005= j^^^-^;  etc. 

The  removal  of  the  decimal  point  to  the  right, 
increases  the  value  tenfold  or  multiplies  the  deci- 
mal by  ten  for  each  place  removed.    Thus:  .005= 

ToVo?  •0*">^Too5  .5=-i-Q,  etc. 

Annexing  naughts  to  decimals  does  not  change 
their  value,  because  the  significant  figures  are  not 
thereby  removed  nearer  to  nor  farther  from  the 
decimal  point.  Thus:  .5=1%;  also  .50=-i\%;  .500 
=  i'o'oo>  ^^^^  ^*  which  are  e<pml. 

295.  Decimal  orders  are  also  called  decimal 
places,  each  order  being  counted  as  one  place.  Thus 
in  .0043  there  are  four  decimal  places,,  although  the 
3  is  of  the  f fill  decimal  place  from  unityy  the  base  of 
the  system. 

The  following  table  will  illu.strate  more  fully  the 
relation  of  whole  numbers  and  decimals,  with  their 
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increasini^  and  decreasing-  orders  to  the  left  and 
right  of  the  decimal  point: 

TABLE. 

WIIOLK  Xr.MBEKS.  l>KClMAr.S. 

•fj 


■r. 


x 


X    X 


9  8  7G5432    1 

Orders  of  aftcending  scale. 


.234  r>  0  7  8  1) 

Orders  of  deoeodin^  h  uk». 


This  number  is  read  987  vinUon  0.")4  Ihousand  321, 
and  23  million  45G  thonsatid  789  htDidred-milHonthH. 

In  order  to  clearly  understand  decimals,  avc  must 
l>earin  mind  that  one  is  the  basis  of  all  numbers, 
integral  and  fractional,  abstract  and  denominate, 
and  that  all  mathematical  o[)erations  have  this  fund -♦ 
amental  principle  for  their  origin,  and  every  number 
is  but  a  multiple,  either  ascending-  or  descending  of 
unity  or  one. 

The  names  of  the  decimal  orders  are  derived  from 
the  names  of  the  orders  of  whole  numbers.  Thus 
the  nanies  of  the  orders  in  the  ascending  scale,  are, 
after  units,  tennj  hundreds^  etc.,  and  tlie  orders  in 
decending  scale,  are,  after  units,  tenths^  hundredths^ 
etc.,  tlie  decimal  orders  being  tiie  recii)rocal  of  the 
orders  of  whole  numbers  equally  distant  with 
themselves  from  the  units. 
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decimal  fractious  the  entire  decimal 
reduced  to  units  of  the  lowest  order 
tlie  name  of  this  order  is  given  to  th( 
of  decimal  units.    Thus  .25  is  read 
dredths. 

Before  readinj^  a  decimal,  we  mus 
How  many  units  are  expressed.  ' 
numerate  and  read  the  sijxnific^int 
decimal  as  in  whole  numbers,  tl 
determine  the  name  of  the  lowest  o] 
mal.  To  do  this,  we  numerate  th 
mally.  Thus  to  read  .00107:5,  we  cc 
3  and  numerate  to  the  1  thousaud 
that  1Q73  units  are  expressed  5  thei 
at  the  decimal  point  and  numerate  ( 
3  and  thus  Und  that  mil  Months  is  th 
we  then  read  1073  millionths.^ 

EXERCISES 

297.  Eead  the  following  numbei 

1.  16.008;  reads  thus,  sixteen  t 
thousandths. 

2.  .043 ;  reads  thus,  ninety-four  i 
hundred  tl  IS. 

3.  50G7.400r);  reads  thus    5067 
ten-thousandths. 

4.  Write  and  read  107.8:  4.6811 
769146. 

5.  Write  and  read  2.401:  10.0 
400410905. 

6.  Write  and  read  5841.2911;  ^ 
9876541.1000001. 

298-    Writing  Decimals-    In  \ 

we  write  down  the  given  number 
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whole  number;  then,  to  facilitate  the  opratioii,  we 
Qiimerate  from  right  to  left,  begiuuiug  tlie  numera- 
tion with  tenths,  ami  continue  until  we  come  to  the 
required  place  or  order,  always  writing  O's  to  till 
the  places  not  occupied  by  signiftcjiit  figures. 
Thus,  to  write  25  tea  thousandths,  we  first  write  the 
25;  then  we  begin  at  the  right  and  numerate  thus, 
tenths,  hundreths,  thousandths,  ten-thousandths; 
by  this  we  find  that  four  places  are  required  and  as 
there  are  but  two  figures  in  the  number  we  i)refix 
two  O's  and  obtain  the  correct  result  .0025. 

1.    Write  104  hundred-thousandths. 

Ans.  .00104. 

ErpkLnation.—AecoTd'uig  to  the  aliove 
(lirectious,  we  write  the  104  ami  then 
commence  on  the  right  an<l  numerate 
thus:  tenths,  huntlreiUhs.  thouHandtlis^ 
ten-thonsandths,  hundretl-thousandtlis 

This  uiimerntiou  shows  that /re  places  are  required,  and  as 

wo  have  but  three  we  therefore  prefix  two  O's. 


OPERATION. 
.00104. 


299. 


EXERCISES. 


'  1.    Write  10101  hundred-bil  Months. 

Ans.  .00000010101. 
Write  decimally,  numerate,  and  read  tlie following: 

2.  314  million ths.  G. 

3.  12  thousandths.      7. 

4.  107  bilUonths.  8. 

5.  1  triilionth.  9. 


10. 
II. 
12. 

13. 


1205  ten-raillionths. 
897  hundred -billion ths 
1  sextillionth. 
21001  ten-viffintillionths. 


1% 

1  00 

7  4J? 
TOOO 

1042^ 
100000 
so 


14. 


15. 


IG. 


loououuoo 


1000000 


I  ood'ooiTiJoo 


17. 


_  31.  - 
I  0  »i  0  0 


IH.         }L 

100 
^•'*  looooouuoouoo 
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PRINCIPLES. 

300.  From  the  foregoing  work  we  recapitulate 
the  following  priiinples: 

1.  Decimals  are  governed  by  tlie  same  laws  of 
notation  as  whole  numbers;  Jienee  the  value  of  sniy 
(hH!imal  lignre  depends  upon  the  place  it  occupies. 

2.  Each  removal  of  the  decimal  point  one  place 
to  the  right  is  equivalent  to  multiplying  the  detnmal 
by  10. 

X  Ea<*h  removal  of  the  decimal  point  one  place 
to  the  left  is  ecpiivalent  to  dividing  the  decimal 
by  KK 

4.  Annexing  or  rejecting  naughts  at  the  right  of 
any  decimal  does  not  change  its  value. 

REDUCTION    OF    DECIMALS. 


301.     To  Red  are   Decimal  Fractions  to  a  Common 
Denominator. 

1.    Eeduce  .7,  .IS,  .2r)<Sl,  and  .045  to  a  common 
deaioniinator. 

OPERATION. 

.7000  ^xyj/anaZ/'on— To  re<lnce  decimals  to 

.1800  ^  common  denominator,  we  have  but 

'*>''iSl  ^**  annex  a  HnHieient  nnmber  of  O's 

*^  j2/^  ^^  *^'^'^  *^'**'h  decimal  the  same  iinm- 

.0450  Uor  of  phicos. 


302.    To  Reduce  a  Decimal  to  a  Common  Fraction. 
1.     Reduce  .25  to  a  (Simmon  fraction. 

Explanaiion. — In   all  problems    of 
OPERATION.  thirt  kind,  we  simply  write  the  deci- 

2ji___i     Ans  >»>«*i I  Hs  a  common  fraction  and  then 

^*'**      ^    ^      *'  rcdjico  it  to  Jt>*  l«»west  terms. 
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2.  Reduce  .125  to  a  common  fraction. 

OPERATION. 

3.  Reduce  .59|  to  a  common  fraction. 

FIRST     OPERATION. 

= — ,and^^4-^r=*JE=H  Ans. 

.100    ^i^ 

Eiplanation  —To  reduce  complex  decimals  to  simple  frac- 
tions,  we  first  write  the  decimal  as  a  common  fraction  ;  then 
we  reduce  both  the  numerator  and  the  denominator  to  the  frac- 
tional unit  of  the  denominator  contained  in  the  numerator 
term  of  the  fraction,  and  thus  obtain  a  complex  fraction, 
which  we  reduce  to  a  simple  fractioUi 

SECOND  OPERATION.         Explan^ion.—UerG,  when  re- 
^<j3  ducing  the  fraction  to  the  frac- 

^ j^^ I  g     .  tional  unit  of  the  denominator 

—  800 — "S^   ^ns.      contained     in    the    numerator 
100  term  of  the  fraction,  we  shorten 

the  work  by  omitting  the  denominator  (8)  in  both  terms  of 
the  complex  fraction,  and  writing  the  result  as  a  simple  frac- 
tion. By  this  process,  wo  save  tlie  Operation  of  division,  the 
result  of  which  is  the  canceUing  of  the  denominator  in  both 
terms  of  the  complex  fraction. 


GENERAL    DIRECTION     FOR    REDUCING    DECIMAL 
FRACTIONS  TO  COMMON   FRACTIONS. 


303.  From  the  foregoing  elucidations,  we  derive 
the  following  general  direction  for  reducing  decimal 
fractions  to  common  fractions : 

Writ^  the  decimal  as  a  fraction ;  then  rednce  the 
fraction  to  its  lowest  terms. 
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Reduce  the  following  decimals  to  common  frac- 
tions: 


4. 

.8. 

AU8.  > 

5. 

.05. 

Ans. 

6. 

.25. 

Ans. 

7. 

.125. 

Ans. 

8. 

.675. 

Ans. 

9. 

.105. 

Ans. 

10. 

.07. 

Ans. 

11. 

.005. 

Ans. 

12., 

.1045. 

Ans.  , 

I 


1  00* 


13.  .88. 

14.  .909. 


15. 


18. 
19. 
20. 


Ans. 
Ans. 
.00025.     Ans. 


16.  .48J. 

17.  .055f. 


.008f 
.00054/^.  Ans. 
.999.         Ans. 


Ans.  :^^V 
Ans. 


21.    .4007t\.    Ans. 


304.    To  Reduce  Common  Fractions  to  JBquivalent 
Decimals. 

1.    Reduce  |  to  a  decimal. 


OPERATION. 

8)  3.000 


Explanation. — To  reduce  common 
fractions  to  decimals,  we  annex 
naufi^htA  to  the  numerator  and  divide 
^.V  the  denominator,  and  then  point 
.37o  Ans.  off  as  many  places  for  decimals  as 
there  were  O's  annexed.  When  a  remainder  continues  beyond 
four  or  six  places,  we  discontinue  dividing  and  write  the  sign 
-f-  to  the  right  of  the  last  ftgure  obtained,  which  indicated 
that  the  quotient  is  not  complete.  The  annexing  of  O's  to  the 
numerator  is  equivalent  to  multiplying  it  by  10  for  each 
naught  annexed,  consequently  the  quotient  obtained  is  as 
many  times  10  too  great  as  there  were  O's  annexed;  and  hence 
the  roasou  for  pointing  off  as  many  places  in  the  quotient  as 
there  were  O's  annexed  to  the  numerator. 

2.    Reduce  f  to  an  equivalent  decimal. 

OPERATION. 
7)  5.000000 


.714285+  Ans. 
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3.    Reduce  ^Iz  ^^  *^  equivalent  decimal. 

MUST  OPERATION.  SECOND  OPERATION. 

725)  3.000000(41374-  725)  3.  (.004137+  Ans. 

2900        .001137+ Ans.      30  tenths. 


1000  300  hundredths. 

725  

3000  thousandths. 


2750  2900 

2175 


1000  ten- thousandths. 


5750  725 


2750  hundred-thousandths. 
2175 


5750  niillionths. 
5075 

675  Remainder. 

Eiplanathn, — Here,  in  the  first  operation,  we  annex  six  O's 
and  obtain  but  4  tigures  in  the  cpiotient.  Therefore,  in  order 
to  |>oiut  oft*  as  many  decimal  phiees  as  we  annexed  O's,  we 
prefix  two  O's  and  thus  o])tain  tlie  correct  result.  The  reason 
for  this  will  aj»pear  clear  if  we  consider  each  stop  of  the  work 
as  perfonned  in  t4ie  second  oi)erati(m.  We  are  to  divide  or 
measure  3  by  725,  and  we  lirst  se^  thj\t  3  is  not  eifual  to  725 
any  whole  or  unit  number  of  times;  we,  thereCure,  write  the 
decimal  point  in  the  quotient,  annex  a  0  to  the  3  units  and 
thus  reduce  it  to  30  tenths,  which  we  also  see  is  not  e(|ual  to 
725  any  tenth  times,  and  hence  we  write  0  in  the  tenths  place 
of  the  cpiotient ;  we  then  annex  another  0  and  thereby  reduce 
the  30  teutlis  to  300  hundredths,  which  we  see  is  not  equal  to 
725  any  hundredths  times,  and  hence  we  write  0  in  the  hun- 
dredths ]dace  of  the  quotient;  we  then  annex  another  0  and 
thereby  reduce  the  300  hundredths  to  3000  thousandths,  which 
we  see  i»  equal  to  725,  4  times,  Avith  a  remaindei*.  We  have 
now  obtained  the  first  significant  figure  of  the  decimal,  an«l 
we  coutiuiie  the  division  in  the  usual  manner  to  the  sixth 
decimal  place  and  aniu»x  the  -j-  sign  to  indicate  that  there  is 
still  a  remainder.  The  sign  —  is  sometimes  used  to  indicate 
that  the  last  figure  is  too  great.  Thus  ^=.166(»-f-;  or,  by 
abbreviating,  i=.167  — . 
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4.    Reduce  6^  to  a  decimal. 

FIRST  OPERATION.  SECOND  OPERATION. 

6|=2^  aud  ^4^=4)  27.00         6|=6  and  j} ;  aud 

5=4)  3.00 

6.75  Ans.      

.75+0=0.75  Ans. 


GENERAL     DIRECTION    FOR     REDUCING    COMMON 
FRftCTIONS   TO    EQUIVALENT  DECIMALS. 


305.  From  tbe  foregoing  elucidations,  we  derive 
the  following  general  direction  for  reducing  com- 
mon fractious  to  equivalent  decimals: 

Annex  naughts  to  the  numerator  and  divide  by  the 
denominator.  Th^n  point  of,  from  the  right  of  the 
quotieMj  a^  many  decimal  figures  as  there  are  naughts 
annexed. 

Reduce  the  following  fractions  to  equivalent 
decimals  not  exceeding  0  placxis: 

5.  1^.     Ans.    .71875     i  9.       |.        Ans.        .025 

6.  Sl^g.    Ans.        .330     .10.       ^a.      Ans.  .070923+ 


7.  tIs-   Ans.       .032 

8.  3  of  4  Ans.  .107142+ 


11.  .37-iV.      Ans.  .370025 

12.  47.18f.    Ans.  47.1875 


Reduce  |  to  a  complex  decimal  of  3  places. 

OPERATION. 
3)  2.000 


.000*^  Ans. 

13.  Reduce  f  to  a  complex  decimal  of  4  places. 

Ans.  .4285f. 

14.  Reduce  g  to  a  complex  decimal  of  0  placies. 

Ans.  .222222|. 
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ADDITION   OF   DECIMALS. 


306.  Addition  of  Decimals  is  fiudiu^  the  sum 
of  two  or  more  <leciiiials. 

Since  decimals  increase  from  right  to  left,  and 
decrease  from  left  to  right  in  a  tenfold  ratio  as  do 
simple  who^e  n ambers,  they  may  be  added,  sub 
trdcted,  multiplied,  and  divided  in  the  same  manner. 

1.     Add  .TiST),  .93,   IGO.S,    72.5487,   and  4.17. 

OPERATION. 

.785  Ex])ianalion,— In    all    piobleius 

93  of  this  kiud,  we  write  the  iiiiiii- 

irrS  ha  ti  so    that   iuiit«   of  the   SJiine 

rJ!J'?i^^  oitlt'rVstuud  iu  the  same  coluinn, 

<-.o4oi  and  the    decimal  point  he  iu   a 

4.17  vertical  hue;   then   we  add  as  m 

simple  whole  uumheis. 

'>J.^'*>T^7  An«                 Wheu  the  addition  is comidoted 

right  hand,  as  many  places  for  decimals  as  e<|ual  the  greatest 
number  of  decimal  places  in  any  of  the  numbers  added. 

If  there  are  complex  decimals  they  must  be  reduced  to  pure 
decimals,  as  far,  at  least  as  the  decimal  places  extend  iu  the 
other  D  ambers. 


GENERftL    DIRECTIONS     FOR    ADDITION    OF    DEC- 
IMALS. 


307.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  addition  of 
decimals : 

1.  Write  the  numbers  ho  that  vnif,s  or  figurtfi  of 
the  same  order  stand  in  the  same  column. 
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2.  Thai  add  an  in  simple  numbers  and  point  off  in 
the  sum,  from  the  right ^  as  mxtny  decimal  places  as 
equal  the  greatest  number  of  decimal  places  in  any  of 
the  numbers  added. 

Add  the  following  numbers: 

2.  3.25,  42.348,  748.4,  and   20.32. 

Ans.  823.318. 

3.  .0041),  47.0420,  37.041,  and  3G0.0039. 

Ans.  444.0924. 

4.  1121.0110,  01.87,  40.07,  105.13,  and  670.167895. 

Ans.  2071.449405. 

5.  .8,  .09,  34.275,  502.0785,  and  1.0 1. 

Ans.  598.2535. 

(J.  81.01350, 0710.31, 413.1078950, 35.14671, 3.1671, 
and  314.6.  Ans.  7564.0052656. 

7.  1.01  J,  240.00^,  999.9,  80.0051,  and  .17. 

Ans.  1321.7576. 

8.  What  is  the  sum  of  the  following  numbers: 
twenty-live,  and  seven  millionths;  one  hundred 
forty-fiv  e,  and  six  hundred  forty-three  thousandths; 
one  hundred  seventy-five,  and  eighty-nine  hun- 
dredths; seventeen,  and  three  hundred  forty-eight 
hundred-thousandths.  Ans.  363.536487, 

9.  A  farmer  sold  at  one  time  3  tons  and  75  hun- 
dredths of  a  ton  of  hay;  at  another  time,  11  tons 
and  7  tenths  of  a  ton ;  and  at  a  third  time,  16  tons 
and  125  thousanths  of  a  ton.  Ilow^  much  did  he 
s^ll  i\\  all!  A»s,  31.57o  tons, 
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SUBTRfiCTION  OF  DECIMALS. 


308.  Subtraition  of  Decimals  is  iiudiug  the 
ditt'ereuce  between  two  decimals. 

1.  From  345.3046  subtract  92.1435847. 

OPERATION. 
345.3040  ExplancUion- In  all    problems    of 

Q*>  1 4.'i5847  ^^^^  Kind,  we  write  the  numbers  so 

j7w.A'±otw^  that  uuits  of  tlie  same  order  stand 

~3  in  the  same  column,  and  the  decimal 

253.1010153  Alls,  poinie  be  in  a  vertical  line;  then  we 
subtract  as  in  simple  whole  numbers,  and  point  off  in  the 
difference,  from  the  right  hand,  as  many  places  for  deci- 
mals as  equal  the  cfreatesfc  number  of  decimal  places  in  either 
the  minuend  or  subtrahend. 

When  the  decimal  places  in  the  subtrahend  exceed  those  in 
the  minuend,  naughts  are  understoocl  to  occupy  the  vacant 
places,  and  may  be  filled  in  if  it  is  desired. 

2.  From  142.0|  siibtni<it  51.111U. 

OPERATION. 

142.6606^1  Explanation.— In  all    problems    of 

^it'llllJL  this   kind,   we  : educe  the  complex 

oi.iJ.ii  9  decimals  to  pure  decimals  of  equal 

places  and  then  subtract  as  in  sub- 

yi.5555|   Aus.  traction  of  fractions. 


GEHERAL     DIRECTIONS     FOR     SUBTRACTION    OF 
DECIMALS. 


309.  From  the  foregoing  elucidations,  we  derive 
the  followiug  general  directions  for  subtraction  of 
decimals. 

1.  Write  the  numbers  so  that  units  of  the  same 
order  gtnnd  in  the  same  column. 

91 
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2.  The^i  subtract  as  in  simple  numbersj  and  write 
the  decimal  point  as  in  addition  of  decimals. 

Notes. — 1.  If  there  are  complex  cloclmuls  of  unequal 
places  ill  either  or  both  of  the  given  decimals,  retluco  them  to 
pure  decimals  of  e<«ual  places  and  then  subtract  as  in  sub- 
traction of  fractions. 

2.  If  there  are  not  as  many  decimal  places  in  the  minuend 
as  there  are  in  the  subtrahend,  annex  decimal  naughts  to  it, 
until  the  decimal  places  are  equal. 

1 

PROBLEMS. 


(3.)  (4.)  (5.) 

81.04089  121.25  5:52.8 

14.587  109.05438  9.00451681 


[>G  45389  Alls.        12.19562  Aiis.     523.79548319  Ans. 
6     From  461.072  take  427.125.        Aus.  33.947. 

7.  From    17.5     take     4.19.  Ans.    13.31. 

8.  From  4000.0004  take  4.3.       Ans.  3995.7004. 

9.  From  three  million  take  three  millionths. 

Ans.  2999999.999997. 

10.  From  11  take  1  and  9  trillionths. 

Ans.  9.999999999991. 

11.  From  24000  subtract  2.078. 

Ans.  23997.922. 

12.  From  886.333  subtract  98.5427. 

Ans.  787.7903, 
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MULTIPLICATION  OF  DECIMALS. 


310.  Mnltiplication  of  Decimals  is  iiadiug  the 
proiluct,  when  either  or  both,  of  the  factors  contain 
decimals. 

1.     Multiply  26.58  by  4.3. 


FIRST  OPEEATION. 
26.58 
4.3 

7974 
10632 

114.294  Ans. 


Explanation. — In  uU  problems  of 
this  kind;  we  multiply  as  iii  whole 
numbers,  ami  point olf  on  the  right 
of  the  product  as  many  places 
for  decimals  as  there  are  <lecimal 
places  in  both  the  nndtiplicand 
and  multiplier.  The  reason  fol* 
thus  pointing  off  the  3  de<;imal 
places  in  this  i»roblem  is  obvious 
froDi  the  fact  that  in  the  multiplicand  we  have  2  dccynal 
places  or  hundredths,  which  we  used  as  whole  numbers  and 
thereby  produced  a  i>roduct  100  times  too  great;  and  in  the 
multiplier  we  have  1  decimal  place  or  tenths  which  we  also 
nsed  as  a  whole  number  and'thereby  i)roduced  a  product  10 
times  too  great ;  and  both  together  give  a  product  1000  times 
too  great;  hence  to  obtain  the  correct  product  we  divide 
by  1000,  or  point  off  3  decimal  jdaces. 


SECOND    OPERATION 


100 
10 


2658 

43 


114294 


^  Ans. 

1000 

or  decimally  written 

114.294  Ans. 

duct  as  many  places  for 

in  both  factors. 


Explanation. — In  this  operation, 
we  reduce  the  factors  to  common 
fractions,  and  then  multiplying 
them  together,  we  obtain  a  pro- 
duct of  J^j  ^^0*,  which  written  dec- 
imally is  111.294.  This  process 
shows  in  another  way  why  we 
point  off  on  the  right  of  the  pro- 
decimals  as  there  are  decimal  places 
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2.    Multiply  4.024  by  .()05G. 

OPERATION.  ExnlanatUm.—ln  all  problems  of 

4,024  **^*®  Kind,  where  the  number  of 

f\f^(\  figures  in  the  product  is  not  equal 

to  the  number  of  decimal  plaees 

in  the  two  factors,  wo  must  prefix  " 

24144  a  sufficient  number  of  t)*s  to  8U|>> 

20120  P'y  til®  deficiency.    In  this  pxam- 

pie,  we  prefix  one  0.    The  reitsou 

i¥>^r*\±A     V  ^^  *^^*^  ^^'^^'  appear  evident  by 

.ULJoo44  Alls.  working  the  example  as  a  com- 

mon fraction  as  shown  in  the  second  operation  of  the  first 
problem. 


GENERAL    DIRECTIONS  JOR    MULTIPLICATION    OF 
DECIMALS. 


311.  From  the  foregoing  elucidatioiia,  we  derive 
the  following  general  directions  for  the  multiplica- 
tion of  decimals: 

1.  Multiply  m  in  wMe  numbers  and  from  the 
right  of  the  product  point  off  as  many  figures  far 
decimals  a«  there  are  decimal  places  in  ths  nhultipli- 
cand  and  multiplier. 

2.  If  the  product  does  not  contmn  as  many  decimal 
places  as  both  factors^  supply  the  deficiency  by  prefix- 
ing naughts. 

PROBLEMS. 


3.  Multiply  27  by  .9.  Ans.    24.3. 

4.  Multiply  .38  by  8.  Ans.    3.04. 

5.  Multiply  .75  by  .42.  Ans.  .3150. 
e.  MiUtiply  .006  by  .0103,  Ans,  ,0000^18, 
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7.  MuUii)ly  340.012   by  01.23. 

Ans.  20818.93470. 

8.  Multiply  .1234  by  1234.  Ans.  152.2750.     * 

9.  Multiply  1500  by  .00014.  Ans.  .21. 
10,     What  is  the  product  of  one  thousand  twenty- 
five,   multiplied  by    three    hundred   twenty-seven 
ten-thousandths!                                 Ans.  33.5175. 

11.  Wliat  is  the  product  of  seventy-eight  niillion 
two  hundred  five  thousand  two,  multiplied  by  fifty- 
three  hundredths?  Ans.  41448651.00. 

12.  Multiply  one  hundred  fifty-three  tliousandths 
by  cue  hundred  twenty-nine  millionths. 

Ans.  .000019737 

13.  Multii)ly  1  thousand  by  1  thousandth. 

Ans.  1 

14.  Multiply  2  million  by  2  billionths. 

Ans.  .004. 

15.  What  will  37.23  tons  of  hay  cost  at  $20.75 
l>er  ton  f  Ans.  $772.52-f . 

16.  What  will  428.431  bushels  cost  at  $1,125  per 
bushel  t  Ans.  $481.98+. 

313.     To  MultipUj  a  Decimal  or  Mixed  Number  by 
10,  100,  1000,  etc. 

1.  [Multiply  428.375  by  100. 

OPERATION.  Explanation, — In    all    problems 

J.OQQ7  n   A  ii«         where  the  multiplier  is  10, 100,  etc., 
4-.OOI.O  -a^ns.        ^Q   simply    remove    the    clocimal 
point  as  many  places  to  the  right  as  there  are  uauglita  iti  the 
multiplier,  annexing  naughts  if  reciuircd,  as  shown  in  arti- 
cles 294  and  300. 

2.  Multiply  271.32  by  1000.  Ans.  271320. 

3.  Multiply  .750  by  100.  Ans.      75.0. 

4.  Multiply  ^25  by  10.  Ans.         .25. 

5.  Multiply  01.052  by  10000.  Ans.  010520, 
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DIVISION  OF  DECIMaLS. 


313.  Diyision  of  Decimals  is  the  process  of 
finding  the  quotient  when  the  divisor  or  dividend, 
or  both,  contain  decimals. 

1.     Divide  17.094  by  8.14. 

FIRST   OPERATION.  Erplanathn.— In  all  problems 

o  1  4\  IT  Am  /o  1    *  ^^  ^^^"*  kind,  wo  divide  as  iu 

8.14)  lY.Oyi  (J.l  Ans.        Avhole  numbers,  and  then  point 

1 0  28  off  as  many  places  for  deci  mats  from 

the  right  of  the    quotient  cw  the 

g]^4.  decimal  places     in    the    dividend 

m  *  exceed  those  in  the  divisor,  observ- 

ing to  supply  any  deficiency  by  pre- 
fixing  naughts.  In  this  problem 
the  excess  is  one,  and  we  there- 
fore point  off  one  decimal  jdace  iu  the  quotient.  The  reason 
for  thus  pointingoff  is  obvious  from  the  fact  that  in  the  dividend 
we  had  3  decimals  or  thousandths,  and  in  the  divisor  we 
had  2  decimals  or  hundredths,  and  thousandUts  divided  by  hun- 
dredtlis  give  tenths  as  a  quotient. 

The  tvnson  will  also  appear  plain  if  we  observe  that  the 
dividend  is  the  i)roduct  of  the  divisor  and  quotientmultiplied 
together,  and  hence  wepoinlbolf  enough  decinnil  places  iu  the 
quotient  to  make  the  number  in  the  two  factors  etjual  to  the 
number  in  the  ])roduct  or  <livideud,  according  to  the  princi- 
ples shown  in  the  lirst  problem  of  multiplication  of  decimals. 

SECOND  OPERATION.  Erpla.mlion.-lu    thi8    opera- 

1000      1  <0i)4  tion,  we  reduce  the  decimals  to 

814      100  common  fractions  and  then  pro- 

ceed  as  in  the  division  of  mixed 

*>  1     An<4  numbers.     The  reduction  of  the 

.   -T(J^7^*         dividend  and  divisor  to  c^m- 
Decimally  written  2.1  Ans.      ^^^n    fractions    and    then    the 

mixed  numbers  to  improper 
fractions,  is  performed  thus :  the  dividend  17.094=17Ti{^7j= 
WoV;  the  divisor  8.14=8^0^=? U-  This  method  also  shows 
the  reason  for  ])ointing  off  and  may  be  used  for  all  iiroblems 
in  decimal  fractions. 
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PRINCIPLES  OF  DIVISION  OF  DECIMALS. 


314.  From  tbe  foregoing  elucidatious,  we  derive 
the  folio wiug  principles: 

lo.  The  dividend  must  contain  at  least  as  many 
decimal  places  as  the  divisor;  and  when  both  con- 
tain, the  same  the  quotient  is  a  whole  number. 

2^.  The  dividend  is  the  product  of  the  divisor 
and  quotient,  and  hence  contains  as  many  decimal 
places  as  both  the  divisor  and  quotient. 

30.  The  quotient  must  contain  as  many  decimal 
Xdaces  as  tbe  number  of  decimal  places  in  the  divi- 
(|end  exceeds  the  number  in  the  divisor. 

2.     Divide  7898.50  by  2.4083. 

'  Ol»ERATI()N.  Explamtion.—UeTe  we 

2.4G83)  7898.5000  (3200.  Ans.     l^-'^^'f  au  excess  of  decimals 

74.04U  "*  ^"**  divisor,  and  in  an 

cases  of  this  kiud,  we  tirst 

make  tUeiii  equal  by  an- 

49366  nexiug    nan«rht8   to    the 

49366  dividend,    and   the   quo- 

^  tieut    will    be    a    whole 

number.     The  reason  for 
0^'  annt'xin^     the     naughts 

will  appear  more  obvious  by  solving  tlic  prol>lem  iu  the  Ibrm 
of  a  common  fraction. 

3.     Divide  7.0761  by  687. 

OPERATION.  Explanation.  -  In  this  prob- 

687)  7.0761  (103  ^^"b    ^^*^^®    ^^e    4    decimal 

«07         iii/iQ  A..O       places  in  the  dividend  and 

t}6i        .UiU^AllS.     j^^jj^   ^^  ^jj^  divisor;   hence 

according  to  the  foregoing 

2061  instruction   we  must  point 

20G1  ^^  *  decimal  places  iu  the 

quotient,  and  as  there  are 

but  3  figures  in  the  quotient, 
we  prefix  1  naughr.  In  all  problems  of  this  kind,  O's  are 
prefixed  to  supply  any  deficiency  of  figures  that  may  oocur. 


Digitized  by  VjOOQ  IC 


248    SouWh  Int^rniedUitCj  Philosophic  Arithmetic, 


4.    Divide  47.789  by  39.27 . 


OPERATION. 


i?xp/^fia^um.— In  this  prob- 


39.27)47.789(1.2168+ Alls.  ^«;n  ^^'®  /^a^®  »  remainder. 


39: 


Jifter  dividin^i^  the  dividend, 
of  6^) ;  to  this  and  the  2  siio- 
cassive  remainders  we  annex 
O's  and  continue  the  division 
until  we  have  produced  4 
decimal  places.  The  annex- 
ing of  O's  reduces  the  succes- 
sive remainders  to  the  next 
lower  order  of  tenths  and 
hence  all  quotient  figures 
produced  hy  annexing  O's 
are  decimals.  We  therefore 
point  oft'  from  the  right  of 
the  (juotieut  as  many  places 
for  decimals  as  the  nunil)er 
of  deciuials  in  the  dividend 
exceed  those  of  the  divisor, 
" —  plus  the  number  of  0*s  an- 
nexed. This  is  done  in  all  division  problems  where  O's  are 
annexed,  and  a  suthcieut  number  of  O's  should  be  annexed 
to  produce  4  or  6  decimal  ]>laces.  When  there  is  a  remain- 
der after  the  last  division,  the  plus  (-{-)  sign  should  be  annexed 
to  the  answer  to  indicate  that  the  quotient  is  incomplete. 


8519 
7854 

6650 
3927 

27230 
23562 

36680 
31416 


GENERAL  DIRECTIONS  FOR  DIVISION  ttF  DECIMALS. 

315-  From  the  foregoing  elncidatioiis,  Ave  derive 
the  following  general  directions  for  dividing  deci- 
mals: 

1.  Diiude  as  in  whole  number  a  and  point  of  as 
many  decimal  places  in  the  quotient  as  those  in  the 
dividend  exceed  those  in  the  divisor. 

2.  When  there  is  a  remainder^  annex  naughts  to 
the  dividend  and  catry  the  icork  as  far  as  may  he 
desired. 
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240 


Is.    Divide  .112233  by  12. 

OPERATION. 

12)-112233 

9352+=.009a52-|-  Ans. 

7.    Divide  11.2233  by  12. 

OPKRATIOX. 

12)11.2233 


10 


.93524-  Ans. 

Divide  .0004869  by  396. 

OPERATION. 
896).00OI8e9(12-|-  Ans. 

396    =.0000012+. 

909 
792 

117 


11.     Divide  .0004800  by  .0390. 


6.    Divide  1.12233  by  12. 

OPERATION. 
12)1.12233 


9:i->2-f =.09352-f  Ans. 

8      Divide  1^2.233  by  12. 
OPER.\TION. 
12)112.233, 


9.X>27H-  Alls. 
Divide  .0004869  by  3.96. 

OPERATION. 

3.96).0004869(12-|-  Ans. 
396    =.(K)012-f. 


909 
792 

117 


FIRST  OPERATION. 

8EC0NE 

\   OPERATION. 

.0896).00048e9(1224-  Aiw. 

396)4809(122-|-=.0122-|-  Ans 

396    =.0122-f. 

396 

909 

909 

792 

792 

1170 

1170 

792 

792 

378 

378 

12.    Divide  C7.8032  by  32.8. 

Ans.  2.009. 

13.    Divide  98,3  by  G.O. 

A 

ns.  148.939+ . 

14.    Divide- 13192.2  l)y  10.47 

. 

Au8.  1200. 

m     Divide  07.50785  by  .035 

, 

Ans.  1930.51. 

m    Divide  .00125  by  .5. 

Ans.  .0025. 

17.    Divide  7.482  by  .(K)OC. 

Ans.  12470. 

la    Divide  1  by  999. 

Ans.  .001(K)1+. 

ta 
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19.  Divide  84375  by  3.75.  Ans.  22500. 

20.  Divide  1081  by  30.56.  Aus.  27.3255+. 

21.  Divide  35.7  by  485.  Ans.  .0736+. 

22.  If  rice  cost  $.0775  per  pound,  liow  many 
pounds  can  be  bought  for  $40.64875! 

Aus.  524.5  pounds. 

23.  Sold  14.75  acres  of  land  for  $191.75.  What 
was  the  price  i>er  acre  f  Ans.  $13. 

24.  Divide  four  thousand  three  hundred  twenty- 
two  and  four  thousand  five  hundred  seventy-three 
ten-thousandths,  by  eig^ht  tliousaud  and  nine  thous- 
andths. Ans.'  .5403+. 

816.     To  Divide  Decimal  Fractiom  by  10,  100,  1000, 
etCy  etc. 

1.    Divide  48.76  by  10. 

OPERATION.  ExpUination, — In  all  problems  of  this 

kind,  wo  simplj-  remove  the  decimal 
4.87()  Ans.  p^^jj^^  ^^^  many  jdaces  to  the  left  a« 
there  are  O's  in  the  divisor.  The  reason  for  this  was  fully 
shown  in  articles  294  and  300.  A\Tieu  there  are  not  a  snffi- 
cient  nnmber  of  figures  in  the  dividend  to  allow  this  to  he 
done,  naughts  must  he  iirefixed  to  supply  the  deficiency. 


2. 

Divide  875.25  by  100. 

Ans.  8.7525. 

3. 

Divide  .5231  by  1000. 

Ans.  .0005231. 

4. 

Divide  72  by  10000. 

Ans.  .0072. 

5. 

Divide  9.85  by  100. 

Ans.  .0985. 

C. 

Divide  .025  by  200. 

Ans.  .000125. 

7. 

Divide  412.00  by  10, 

Ans.  41.299. 
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SYNOPSIS  FOR  REVIEW, 


Define  the  following  words  anil  plirases: 

285.  A  Decimal  Fraction.  280.  The  Decimal 
Point.  286.  How  are  Decimal  Fractions  Generally 
Imlicatetl!  287.  Notation  of  Decimals.  288.  A 
Pure,  or  Simple  Decimal.  289.  A  Mixed  Decimal. 
290.  A  Complex  Decimal.  291.  A  Circulating 
Decimal.  292.  A  Pure  Circulating  Decimal.  293. 
A  Mixed  Circulating  Decimal.  294.  What  is  the 
eflfect  of  removing  the  Decimal  Point  from  left  to 
rights  or  from  right  to  leftf  295.  Decimal  <3r(lers. 
296.  Numeration  of  Decimals.  298.  Writing  Deci- 
mals. 300.  The  Four  Principles  of  Decimals.  301. 
Reduction  of  Decimals  to  a  Common  Denominator. 
303.  To  a  Common  Fraction.  305.  Conimon  Frac- 
tions to  Equivalent  Decimals.  306.  Addition  of 
Decimals.  307.  General  Directions  for  the  Opera- 
tion. 308.  Subtraction  of  Decimals.  309.  General 
Directions  for  the  Operation.  310.  3Iultiplication 
of  Decimals^  311.  General  Directions  for  the 
Operatiou.^312.  To  Multiply  Decinmls  by  10,  100, 
1000,  etc.  313.  Division  of  Decimals.  314.  The 
Three  Principles  of  Division  of  Decimals.  3ir>. 
General  Directions  for  the  Operation.  .  316.  To 
Divide  Decimals  by  10,  100,  1000,  etc 
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DEFINITIONS. 


317.  A  Denominate  Number  is  a  concrete 
number  which  expresses  a  particular  kind  of  unit 
or  quantity,  either  simple  or  compound. 

318.  A  Simple  Denominate  If  umber  is  a  num- 
ber which  expresses  a  unit  or  units  or  quantities  of 
but  one  kind  or  denomination:  as  5  dollars,  15 
boxes,  8  pounds,  4  days,  etc. 

319.  A  Compound  Denominate  Number  is  a 

number  which  expresses  uuits  or  quantities  of  two 
or  more  denominations,  under  one  kind  of  measure: 
as  8  dollars,  20  cents;  12  pounds,  10  ounces;  7  days, 
18  hours,  21  minutes,  etc. 

In  whole  numbers  and  in  decimals^  the  law  of 
increase  and  decrease,  between  units  of  lower  and 
of  higher  orders,  is  by  the  uniform  scale  of  10;  but 
in  compound  numbers  the  scale  varies  according  to 
the  kind  of  measure  employed. 

MEASURES. 

320.  A  Measure  is  a  standard  unit  established 
by  law  or  custom,  by  which  quantity ^  such  as  extent, 
dimension,  capacity,  amount,  or  value,  is  measured 
or  estimated. 

There  are  seven  kinds  of  measure: 

1st.  Length.  2d.  Surface,  or  Area.  3d.  Solid- 
ity, or  Capacity.  4th.  Weight,  or  Force  of  Gravity, 
oth.  Time.    6th.  Angles.    7th.  Money,  or  Value, 

(262) 
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WEIGHT. 

321.  Weight  is  that  property  of  bodies  by  vir- 
tue of  which  they  tend  toward  the  centre  of  the 
eiirtb;  and  the  resistance  required  to  overcome  this 
i^entnilizing  x)ressure,  or  gravitating  tendency  of 
bodies,  is  what  is  named  weight.  Weight  varies 
according  to  the  quantity  of  matter  a  body  con- 
tains^ and  its  distance  from  the  centre  of  the  earth. 

VALUE. 

322.  Value  is  the  ratio  or  unit  of  measure  of 
wealth  existing  between  different  commodities  with 
reference  to  an  exchange.  It  is  the  sole  condition 
of  wealth  and  the  universal  name  given  to  the 
inherent  qnaliiy  or  power  of  one  tiling  to  command 
another  in  exchange. 

Briefly'  expressed,  value  is  the  worth  of  one  thing 
as  compared  with  some  other  thing. 

MONEY. 

323.  Money  is  stamped  metal  called  coin,  or 
printed  bills  or  notes  called  paper  money.  It  is 
issued  by  the  general  government  of  States  or 
Nations,  and  supplied  to  the  people  to  facilitate 
trade  and  commerce,  and  it  is  the  standard  of  value 
and  the  almost  universal  medium  of  exchange 
among  all  civilized  peoples. 

324.  Currency  is  a  term  api)lied  to  the  money 
of  a  nation,  whether  it  be  coin  or  paiier  money. 

MEASURE  TABLES. 

325.  A  Measure  Table  is  a  regularly  arrapged 
statement  showing  how  many  times  a  higher 
denomination  of  a  system  of  measurement  equals 
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the  next  lower  (leiioniination  of  the  same  system. 
Or,  in  other  words,  it  shows  how  many  units  of 
each  lower  denomination  are  required  to  equal  one 
unit  of  tlie  next  higher  denomination 


826-     1.    TABLE  OF  UNITED   STATES    MONEY. 


10  Mms  (ni).  =  1  Cent,       f. 
10  CentJi  =   1  Dime,      d. 

10  Dimes  =   1  DoUar,     8 

lODoHars        =   1  Eagle,     E. 
20  DoUars    ==   1  )oiil)lo  Eagle. 


E.      $  d.  ct.  m. 

1  =  10  =  100  =  1000  =  10U)0 

1  =    10  =     100  =    1000 

1=       10=      100 

1=        10 


NoTF, — The  mill  is  not  coiin^d. 
tations. 


It  is  used  only  iii  cqmpu- 


327.  United  States  Money  is  the  legal  mone- 
tary  measure  of  value  in  the  United  States  of 
America.  The  unit  of  the  mejisure  is  the  Gold  and 
the  Silver  Dollar. 

328.  The  U.  S.  monetary  unit,  the  Dollar  was 
established  by  the  Continental  Congress,  August 
8,  1780,  with  the  proviso  that  it  should  be  decimally 
divided. 

829«  The  coin  of  the  United  States  consists  of 
gold,  silver,  nickel,  <and  bronze.  The  following 
table  shows  the  name,  value,  c()m])()sition,  and 
weight  of  each  coin,  lu*^  no>v  issued  HSSO)  by  the 
Mints: 
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331*  In  tlio  coinage  of  the  United  States  Monoy  tho 
following  allowance  is  made  bylaw  for  a  deviation  in  weight; 

I  grain  for  the  Donble  Eagles  and  Eagles  j 

i  grain  for  all  other  gold  pieces; 

1^  grains  in  all  silver  pieces ; 

3  grains  in  the  nickel  5-cent  ]>iece,  and  2  grains  in  tUo 
nickel  3-cent  piece,  and  bronze  1-eeut  piece. 

332.  The  old  silver  half  dime'  and  3-ceiit  ]»iece8,  tlie 
bronze  2-cent  pieces,  and  the  nickel  1-cent  pieces  are  not  now 
coined, 

333.  The  Trade  Dollar  was  coined  for  Asiatic  Commenre, 
and  not  for  Currency.    The  weight  is  420  grains,  xa  pnre. 

334.  The  Alloy  of  a  coin  is  some  harder  metal  mixed 
with  the  gold  or  silver  to  liarden  it  moderately  and  thus  lessen 
the  wear  or  abrasion.  Gold  and  silver,  in  a  pure  state,  being 
very  soft,  wouhl  rapi<lly  wear  away,  were  they  not  alloye*!. 

The  alloy  for  American  gold  coin  is  composed  of  about  J 
silver  and  f  copper.  The  quantity  of  silver  may  l>e  increased, 
not  exceeding  \:  The  difference  in  color  of  our  gold  coins  is 
because  of  tho  different  quantity  of  silver  in  tho  alloy. 

The  alloy  for  silver  coin  is  pnre  copper.  Coiu  thus  dUoyed 
is  called  statidard* 

336.  WEIGHT   OF   COIN. 

$10000  Gold=2r.8000  gr.=44  lbs.  9  oz.  10  i)wt.  0  gr.  Troy. 

$1000  Silver  dollar8=412:00  gr.=71  lbs.  7  oz.  7  pwt.  12  gr. 

$1000000  Gold  weigh  53750  onnces  Troy  or  3685.71  Avoirdu- 
l>oi8  pounds. 

$1000000  Silver  Trade  dollars  weigh  875000  ounces  Troy  or 
60000  pounds  Avoirdupois. 

$1000000  Silver,  half  and  quarter  dollars,  20-cent  pieces  and 
dimes,  weigh  803750  ounces  Troy  or  55114.28  Avoirdupois 
pounds. 

336.  VALUE  OF  GOLD  AND  SILVER. 

1  ounce  Troy  of  pure  gold  is  worth $20.67-|- 

1  pennyweight  Troy  of  pure  gold  is  worth 1.03-f- 

1  ounce  Troy  of  ])ure  silver  is  worth 1.29-|- 

1  pennyweight  Troy  of  pure  silver  is  worth '  .0645-|- 

CANADA   MONEY. 

337.  Canada  Money  is  the  lepd  curreiK-y  of 
the  Dominion  of  Caniula.  It  C0Dsist8  of  gold,  sil- 
ver, and  bronze  coin  and  of  paper  money. 
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338.  The  silver  coins  are  the  50/,  25/,  10/,  and 
5/  pieces.  The  bronze  coin  is  the  1/  piece.  The 
gold  coins  in  use  are  the  Sovereign  and  Half  Sover- 
eign. 

ENGLISH    MONEY. 

339.  English,  or  Sterling  Money,  is  the  legal 
currency  of  Great  Britain. 

340.  The  Monetary  Unit  of  Great  Britain  is 
the  Pound  Sterling  ^hich  is  a  gold  coin  weighing 
123.274  grains,  |i  pure.  It  is  equivalent  to  $4.8665 
U.  S.  money. 

Note. — For  exchange  purposes  between  the  United  States 
and  England,  the  Pound  Sterling  is  valued  by  Bankers  at 
$4.8^  and  the  rate  of  Exchange  is  quoted  in  dollars  and  cents, 
|4.86iy  more  or  less,  accorduig  as  premium  is  charged  or  dis- 
count is  allowed. 

See  Soul^^s  Philosophic  Work  on  Practical  Mathematics  for 
a  full  elucidation  of  English  Exchange. 

TABLE  OF  ENGLISH  MONEY. 

4  Farthingg  (far.)=    1  Penny d.  £  a.     d.    fur. 

12  Pence  =    1  Shilling s.  1=20=240=960 

C  1  Sovereign  .  .so v.  1=  12=  48 

20  Shillings  =<  or  1=    4 

(  1  Pound £. 

21  Shilling  *=    1  Guinea. 

The  Guinea  is  not  coined ;  the  term  is  only  used  in  trade. 

341.  The  money  of  Great  Britain  consists  of 
gold^  silver,  copper,  and  Bank  of  England  notes, 
or  bills. 

FRENCH    MONEY. 

342.  French  Money  is  the  legal  currency  of 
France.  It  is  based  on  the  decimal  system  and  the 
Unit  is  the  Silver  Franc,  which  equals  19.3  cents, 
U.  S.  money. 

Note. — In  Exchange  transactions  between  the  United 
States  and  France,  the  rate  of  exchange  is  the  variable  nura- 
l>er  of  francs  and  centimes  allowed  for  1  dollar.  The  basis 
for  the  rate  is  5.20  francs  for  $1.  This  rate  is  the  par  of 
Exchange,  and  is  quoted  more  or  less  as  premium  is  declared 
o*"  discount  is  allowed. 

33 
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TABLE  OF  FRE^X4^  MONEY. 

fr.  <lc.    et.       m. 

10  Milliuies  (iii.)=l  Centime ct.  1=10=  100=:  1000 

10  Centimes         =1  Decimo tie.  1=  10=  100 

10  Deeimes  =1  Frane fr.  1=     10 

The  money  of  France  consists  of  gold,  silver, 
bronze,  and  National  Bank  notes. 

The  Franc  is  used  lu  Switzerland  and  Belgium, 
and  under  different  names,  iu  Spain,  Ituly,  Greece, 
and  Venezuela. 

GERMAN    MONEY. 

343.  German  Money  is  the  legal  currency  of 
the  German  Empire. 

In  1871  the  German  Empire  established  a  new 
and  uniform  system  of  money  of  which  the  '^Mark^ 
(Heichsmark),  is  the  Unit.  The  Mark  is  equal  to 
23.S  cents  United  States  money. 

344.  The  coin  of  the  Empire  consists  of  gold, 
silver,  and  nickel. 

TABLE  OF  GERMAN  MONEY. 
100  pfennige, marked  Pf.,make  1  mark,  marked  RM. 

Iu  exchange  transactions  with  the  German  Empire,  for  con- 
venience, bankers  base  the  rate  of  exchange  upon  the  equiv- 
alent value  of  4  marks  expressed  in  dollars  and  cents. 

The  exchange  par  of  4  marks  is  95^  cents.  'J  he  rate  of 
exchange  is  95^^,  more  or  less,  according  as  premium  is  charged 
or  discount  is  allowed. 

For  a  full  discussion  and  elucidation  of  Exchange  compu- 
tations for  many  foreign  <'ountries,  see  Soul^'s  Philosophic 
Work  ou  Practical  Mathematics. 

MEASURE  OF  TOIE. 

345.  1. — Time  is  a  measured  portion  of  duration. 

34:6«  2. — The  Unit  of  measure  is  the  mean  solar 
daj'. 
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347.  3. — A  Year  is  the  time  of  the  revolution  of 
tiie  earth  around  the  sun. 

348.  4 — A  Day  is  the  time  of  the  revolution  of 
the  earth  on  its  axis. 

349.  5. — The  Solar  Day  is  the  interval  of  time 
between  two  successive  passages  of  the  sun  across 
the  same  meridian  of  any  place,  and  they  are  of 
unequal  length  on  account  of  the  unequal  orbital 
motion  of  the  earth  and  the  obliquity  of  the 
ecliptic. 

330.  0. — ^The  Mean  Solar  Day  is  the  mean,  or 
average  length  of  all  the  solar  days  in  the  year. 
Its  duration  is  twenty-four  hours. 

36  !•  7.— The  Ciyil,  or  Legal  Day  used  for  ordi- 
nary  puri)oses,  and  which  corresponds  with  the 
Mean  Solar  Day,  commences  at  midnight  and  closes 
at  the  next  midnight. 

352.  8. — The  Astronomical  Day  commences  at 
noon,  and  closes  at  the  next  noon. 

353.  9.— The  Solar  Year  is  365  days,  5  hours, 
48  minutes,  49.7  seconds. 

354.  10.— The  Common,  or  Civil  Year  consists 
of  365  days  for  3  successive  years,  every  fourth 
year  containing  366  days,  one  day  being  added  for 
the  excess  of  the  Solar  Year  over  365  days.  This 
intercalary  day  is  added  to  the  month  of  February, 
which  then  has  29  days,  and  the  year  is  called  Leap 
Year. 

355.  11. — To  determine  what  ^ears  are  Leap 
Years,  the  following  regulation  has  been  adopted : 

Every  year  that  is  divisible  by  4  is  a  leap  year. 
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unless  it  ends  with  two  nanghts,  ia  which  case  it 
must  be  divisible  by  400  to  be  a  leap  year. 

Thus,  1884, 177G,  1000,  and  2000  are  leap  years; 
but  1885,  1794,  1800,  and  2100  are  not. 

For  a  condensed  history  of  time  measui^e  and  the 
units  of  measure  in  use  in  the  early  ages  of  civiliz- 
ation, see  Soal(3's  Philosophic  Work  on  Practical 
Mathematics. 

TABLE  OF  TIME  ^nSAStTiE. 


60  St'coiuls  (sec.)  = 

60  Minutes  = 

24  Hours  = 

7  Days  = 

'A(yo  Days  = 

'^m  Days  = 

12  Calendar  Mouths  = 

100  Years  = 


1  Minute niin. 

1  Hour hr. 

1  Day a. 

1  Week wk. 

1  Common  Year yr. 

1  Leap  Year yr. 

1  Civil  Y'ear yr. 

1  Century e. 


yr.       moa, 
1   =   12 


xvk. 


dR. 

;  365 

366 

7 

1 


hra. 

8760 

8784 

168 

24 

1 


inin. 

525600 

527040 

10080 

1440 

60 

4 


31536^vx) 

31622-1^ 

604800 

86400 

3600 


The  names  and  orders  of  the  months,  and  the 
number  of  days  contained  in  each,  are  now  as  fol- 
lows : 


Names. 

No. 

No.  ds. 

Names. 

No. 

No.  de. 

January, 

Ist, 

31 

July, 

7th, 

31 

February, 

2(1, 

28 

August, 

8th, 

31 

March, 

3d, 

31 

September 

9th, 

30 

April, 

4th, 

30 

October, 

10th, 

31 

May, 

5th, 

31 

November, 

nth. 

30 

June, 

6th, 

30 

December, 

12th, 

31 

Digitized  by  VjOOQ  IC 


MeaHtti'i'H  of  EjtcHsioH.  201 

The  II umber  of  days  in  each,  may  !>e  readily 
reuieuibered  by  committing  to  memory  the  follow- 
ing lines: 

**Tbirty  days  bath  .September, 
April,  June,  and  Xovember; 
Ao<l  all  tbe  rest  Jiave  tbirty-oue, 
8ave  February,  ^vhich  aloi/e 
Hath  twenty-eight;  and  this,  in  fine, 
One  year  in  fonr  hath  twenty -nine." 

MEASURES  OF  EXTENSION. 

356.  Extension  is  tliat  property  of  matter  by 
which  it  occupies  space.  It  may  hav^  one  or  more 
of  tbe  three  dimensions — length,  breadth,  and 
thickness. 

357.  The  American  and  English  Unit  of  jueas- 
nre  of  extension,  whether  a  line,  surface,  or  solid, 
is  the  yard. 

358.  A  Yard  was  formerly,  in  England,  the 
length  of  the  King's  arm,  from  the  sternum  bone  to 
the  end  of  the  longest  finger.  A  yard  is  now 
§S^SS  o^  tl*^  length  of  a  "pendidum  vibrating 
seconds  of  mean  time  in  the  latitude  of  London  in 
a  vacuum  at  the  level  of  the  sea." 

359.  A  Line  has  only  one  dimension — length. 

360.  A  Surface  has  tw(»  dimensions — length 
and  breadth. 

361.  A  Solid,  or  volume  has  three  dimensions 
— length,  breadth,  and  thickness. 

LilNE,  OR  lilXEAR    MEASl'KE. 

362.  Line,  or  Linear  Measure  is  used  to  meas 
ore  distances,  or  length,  in  any  direction. 


One  inch.  Two  inch  en. 


Three  inches 
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TABLE. 

12    luclie«  (in.)  =  1  Foot ft. 

3'    P>et  =  1  Yard y<l. 

5i  Yards,  or  16^  fftt  =  1  Rod,  or  Pole rd.,   or    V. 

40    Eod8  =  1  Fiirlonj; fur. 

8    Furlongs  (H20  rds.)  =  1  Mile(StatnteMile),Dii. 

3    Miles  =  1  Leagne L. 

L.          ni.          fnr.             r»1.               yd.                  ft.  in. 

1    =   3   =   24   =   9{>0   =   5280   =   1.5840   =  190080 

1   =     8   =   320  =   1760   =     5280  =  6^360 

1    =     40   =     220   =       H60  =  7920 

1  ^         5J=         m=  198 

1    =           3  =  3fi 

1   =  12 

Chain  Measure,  or  Surveyors'  and  Engineers'  Meat^ure. 

363.  Chain  Measure  is  used  by  surveyors  au<l 
topo^rapliical  eugineers,  in  measuring  laud,  laying 
out  roads,  etc. 

TABLK. 

7.92  Inches  =         1  Link 1. 

25       Links  =        1  Rod,  or  Pole rd.,  (»r  P. 

4  Rods,   or  ?  ^   r^^      -  ^ 

66       Feet  \      =         1C^»'"" **^- 

80       Chains     -.     =        1  Mile mi. 

Engineers  eonunonly  use  another  ehain,or  tape  line  wliieh 
consists  of  100  links,  each  1  foot  long. 

ml.  ch.  rd.  I.  in. 

1     =     80     =     320     =     8000     =     63360 
1     =        4     =      100    =        792 
1     =        25     =         198 

1     =  7.92 

3IARINKKS'    MEASURE 

364.  Mariners'  Measure  is  used  to  measure 
distances  at  sea  and  also  to  measure  tlie  depths  of 
seas. 

T.ABLK. 

6  Feet  =  1  Fathom. 

120  Fathoms  =  1  Cahle-length. 

880  Fathoms,  or  7^  Cable-lengths  =  1  mile. 

865.  A  Minute  of  the  earth's  circumference  is  called  a 
Geographical,  or  NautlctU  mile,  or  Kiwt,  which  is  «,',?  of  :fi7i= 
Yiivtr  ot"  th«  eircumforenc©  of  th«  earth.     The  circumference 
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of  the  earth  at  the  Equator  in  24899  miles,  which,  divided  by 
21600,  ^ives  1.15273-|-  statute  miles. 

Tlie  leiij^th  of  a  dej(ree  at  the  Equator  is  1.15273x60  ecpials 
69.1638  statut*^  miles. 

SHOEMAKERS'    MEASURE. 

366.  Shoemakers'  Measare  is  used  by  slioe- 
makerR  to  measure  the  human  feet  and  in  the  mau- 
nfaeture  of  boots  and  slioes. 

367.  The  Unit  of  measure  is  ^  of  an  inch  which 
is  the  same  a.s  the  former  unit  of  I  barley-corn  when 
3  barley-corns  made  1  inch. 

No.    1    small  size   is  4|f   iuches,    aud   «^very   sneceediu^    No. 

iu4;rea«es  i  of  au  iuch  to  13. 
No.    1    Iarj;e   size   is  K^:^   iuclies,    and   every   sueceediug  No. 

increases  A  of  an  inch  to  15. 

MLSCBLiLANBOUS  UMTS  OF  LiIXEAR  MEA'^UHE. 
TABLE. 

T*^  of  an  Inch  =     A  Line  (American). 

,',,  of  an  Inch  =     \  Line  (French). 

4    Inches  =   .A  Hand. 

3    Indies  =     A  I*alni. 

9    Inches  =     A  Span. 

3    Feet  =     A  Pace. 

2h  Feet  (28  in.)  =     A  Military  Pace. 

IS  Inches  =     A  Cubit. 

CLOTH  MEASURE. 

368.  Cloth  Heasure  is  used  to  measure  all 
kinds  of  goods  sohl  by  the  yard. 

TABLK. 

y*1.     qr.      n«.        in. 

2i  Inches  (in.)  =     1  Nail, na.       1  =  4  =  Hi  =  36 

4    Nails  (9  inches)      =     1  Quarter,. ..  qr.  1=    4=    9 

4    Quarters  =     1  Yard, yd.  1=    2^ 

This  table  formerly  coutaiued: 
The  Flemish  Ell,  or  yard,  which  equaled  3  qnarters'or  27  inches; 
The  Eufilish  Ell,  or  yard,  which  equaled  5  quarters  or  45  inches; 
The  French  Ell,  or  yard, which  e«iualed6  <iuarter8or54  inches. 

All  of  the  above  units  of  measure  are  now  out  of  use  except 
the  yard,  which  is  divided  into  halves,  quartern,  eighths,  sixteenths, 
ete.,  in  place  of  feet  aud  inches.  At  the  rustom-house  the 
yard  it»  decimally  divided. 
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SQUARE,  OR    SURFACE   MBASVRE 

a  Fe«J. 


Oue 

s 

qiiare        1 

Yard  i 

1          1 

3  ft.x3,  ft.=9  sq.  ft.=l  sq.  yd. 

369.  Square,  or  Surface  Measure  is  used  in 
computing  surfaces  or  areas. 

37()«  A  Surface  lias  length  and  breadth,  but  not 
thickness. 

371.  The  Area  of  a  surface  is  the  quantity  of 
surface  it  contains,  and  is  expressed  by  the  product 
of  the  length  by  the  breadth. 

372.  A  Square  is'a  plane  figure  bounded  by  four 
equal  si<les,  and  having  four  right  angles. 

TABLK. 

U4   8quare  luehfs  (sq.  ill.)  =    1  Square  Foot., 
y  Square  Feet 


30^  Square  YanlH 
160  Square  Rods 


1" sq.  ft. 

1   Square  Yard, sq.  yd. 

1  S(iuare  Rod, 8q.  Vd. 

or  Perch P. 

1  Acre A. 


tvlO  Acres  =     1  Sq.  Mile,  or  Section.. sq.  mi., or  sec 

«q.  mi.        A.             sq.  rd.                 h'J.  yil.                   sq.  ft.  iq.in. 

1  =  B40  =  102400  =  3097600  =  27878400  =  4014489600 

1  =    160  =    4840  =    43560  =  6272640 

1  =     'M)i=z            2T2}==  39204 

1  =       9  =  1296 

1  =  144 

373.  Architects,  Carpenters,  and  some  other 
mechanics  frequently  measure  their  Avork  by  the 
nquare,  which  is  a  space  10  ft.  by  10  ft.,  equaling  100 
square  feet. 
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3  Feet. 

t 

Fig.  ii. 


374.     A  square  foot,  yard,  or  mile,  is  a  square 
each  side  of  which  is  one  foot,  yard,  or  mile. 

Tlie  number  of  small  squares  con- 
tained in  any  large  square  is  equal  to 
the  product  of  the  number  of  units  in 
one  side,  multiplied  by  the  number  of 
units  in  the  other  side.  Thus,  in  fig- 
ure 2,  each  side  of  which  is  three  feet, 
there  are  9  square  feet, 

The  difference  between  square  feet 
and  feet  square^  square  mile.^  and  milej< 
squure,  etc.,  for  any  unit  of  measure,  is 
not  geuerallv  understoocl,  and  because  of  its  practical  import- 
ance we  solicit  special  attention  to  it.  By  3  yards  square 
is  meant  a  square  figure,  ea<?h  side  of  which  is  3  yards;  but 
by  3  sauare  yards  is  meant  3  small  squares,  each  a  yanl  long  and 
a  yarcl  wide. 

Figure  No.  2  is  3  feet  square,  and  contains  9  square  feet. 
The  difference  between  500  rods  square  and  500  square  rods 
is  249500  square  rods. 

There  is  no  difference  between  1  yard  square  and  1  square 
yard,  1  foot  square  and  1  square  foot,  etc.,  of  any  unit  of 
measure*  but  increase  the  measure  above  1  unit  and  the  dif- 
ference is  very  great 

Formerly,  but  now  obsolete, 

40  Square  Rods  or  Perches    =    1  Rood . 
4  Roods  =    1  Acre. 

375.  Surreyors*  Square  Measure  is  used  i)y 
surveyors  in  measuring  the  area  or  surface  of 
laud.    The  acre  is  the  measuring  unit  for  land 


TABLE. 


6^  Square  Links  (sq.  1.)=  1  Square  Rod,  or  Pole.sq.  rd.,  or  V 


16  Poles 
10  Square  Chaines 
640  Acres 

36  Square  Miles  (6 
miles  square) 

Tp.       iq.  mi.  A. 


=  1  Square  Chain sq.  cJi. 

=  1  Acre A. 

=  1  SquareMile,  or  Sec.sq.mi.,brs«»c. 

1=  1  Township Tp 


Bq.  ch.  sq.  rd.  sq.  1. 

1  =  36  =  23040  =  230400   -   3686400    ^    2301000000 

3  1 
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SOTJD,  OR  Cl^BIC  MEASURE. 

376.  Solid  or  Cubic  Measure  is  used  in  mens- 
iiring  the  couteuto^  or  volume,  of  solids. 

V 

377.  A  Solid,  or  Body  has  length,  breadtli,  and 
thickness. 

378.  A  Cube  is  a  solid,  bounded  by  six  equal 
square  sides,  or  faces;  hence  its  three  dimensions 
are  equal  to  each  other. 

379.  The  Contents,  or  Volnme,  of  a  Inxly  is 
expressed  by  the  product  of  the  length,  breadth, 
and  thickness. 

TABLE. 

1728    Cubic  Inches  (eu.  in.)  =  1  Cubic  Foot en.  ft. 

27    Cnbic  Feet  =  1  Cubic  Yard en.  yd. 

16    Cubic  Feet  =  1  Cord  Foot cil.  ft. 

8    Cord  Feet,  or  128  Cubic  I  ^  j  (.^^d  of  Wood. . .  .cd. 

Feet.  5 

241  Cubic  Feet,  or  16i  feet  ) 

long,  li  ft.  high,  and  >  =  1  Porcli Pcb. 

1  foot  wide.  ) 


en.  yd.      en.  ft.  cu.  in.  cd.        cd  ft.        cn.Tt.  en.  iii. 

1    =    27    =    46656  1    =    8    =    128    =    2211^ 

380.  A  Square  of  earth  is  a  cube  Gx 0x6=216 
cubic  feet. 

381.  In  civil  engineering,  the  cubic  yard  is  the 
unit  for  measuring  excavations,  embankments,  and 
levees. 

382.  In  commerce^  the  cubic  foot  is  often  the 
unit  for  computiu-g  freight  charges. 

IjIquid  measure. 

383.  Liquid  Measure  is  used  in  measuring 
molasses,  wine,  oil,  etc.,  and  in  estimating  the  capac- 
ities of  cisterns,  reservoirs,  etc. 
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384.  The  Unit  of  measure  for  liquids  is  the 
gallon,  wliicb  contains  231  cubic  inclies. 

TABLE. 

4    Gills  (gi.)  =lPint pt. 

2   Piutd  =  1  Quart qt. 

4   Qnarts  =  1  Gallon gal.  =231  cubic  in. 

3U  Gallons  =  1  Barrel .bbl. 

2   Barrels;  or  63  gallons  =  1  Hogshead  .  .bbd. 
g»i.         qt.  pt,  gi. 

1    =    4    =    8    =    32 
1     =    2=8 
1=4 
In  the  old  tables,  2  Hogsheads  made  1  Pii)e ;  and  2  Pipes 
made  1  Tun.    But  these  measures  are  no  longer  used.    The 
old  table  for  measuring  beer  is  not  now  used,  beer  being  meas- 
ured by  the  units^in  the  above  table. 

38IS.  In  commerce,  the  barrel  and  the  hogshead  are  not 
used  as  units  of  measure.  The  contents  of  all  barrels,  etc., 
containing  liquids  are  gauged  separately. 

386.  The  Imperial  Gallon  of  England  contains  277.271 
cubic  inches. 

387.  Apothecaries'  Fluid  Measure  is  used  in 
compounding  liquid  medicines. 

TABLE. 

60  Minimis  (m.)  =    1  Fluidram f  3 

8  Flnidrams  =    1  Fluidounce fj 

16  Fluidounces  =    1  Pint O. 

8  Pints  =    1  Gallon Cong. 

Cong.     O.     f5.       f3.  m. 

1  =  8  =  128  =  1024  =  61440  One  M.  =  about  1  drop  of 
1  =    16  =    128  =    7680       water. 
1  =        8  =      480 
1  =        60 
388 •     0.  is  an  abbreviation  of  octans,  the  Latin  for  one- 
eighth  ;  CSkg,  for  ecmffiarimtiy  the  Latin  for  gallon. 

389.  A  single  common  teaspoonful,  or  45  drops,  makes 
about  one  fiuidram.  A  common  teacup  holds  about  4  fluid- 
ounces;  a  common  tablespoon  about  half  a  fluidounce ;  a  pint 
of  water  weighs  a  pound. 

390.  ^.  is  an  abbreviation  for  recipe,  or  take;  ii.,  aa., 
for  equal  quantities^  j.  for  1;  ij.  for  2;  88,  for  gemt,  or  half; 
gr.  for  grain;  P.  for pariicula,  or  little  part;  P.  joq.  for  equal 
parts;  q.  p..  as  rnucn  a.s  you  please. 
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DRY    MEASURE. 

391.  Dry  Measure  is  used  to  measure  grain, 
Miit,  vegetables,  etc. 

392.  The  Unit  of  Dry  Measure  is  the  bwihel^ 
which  contains  2150.42  (practically  2150.4)  cubic 
inches. 

393.  The  Dry  Gallon,  or  half  peck,  contains 
268.8  cubic  inches. 

394.  The  Imperial  Bushel  of  Great  Britain  con- 
tains 2218.192  cubic  inches.  One  Imperial  Quarter 
of  England  is  480  pounds. 

TABI.£. 

2  Pmts  (pt.)  =  I  Quart..  ..qt.   bii.   pk.    qt.    pt- 

8  Quarts  =  1  Peck  . . .  .pk.    1  =  4  =  32  =  64 

4  Pecks  =  1  Bushel  ..bu.  1=    8=16 

8  Bushels  (480  pounds)  =  1  Quarter.. qr.  1=2 

36  Bushels  —  1  Chaldron.ch. 


MEASURES   OF   WEIGHT 


TROY,  OR  MINT  WEIGHT. 

395.  Troy  Weight  is  used  in  weighing  gold  and 
silver,  and  in  philosophical  experiments. 

396.  The  Standard  Unit  of  weight  in  the  United 
States  is  the  Troy  poundj  which  contains  5760 
grains. 

TABLE. 

lb.   oz.     pwl,      gr. 
24  Grains  (gr.)        =  1  Pennyweight,  .pwt.    1=12=240=5760 

20  Pennyweights    =  1  Ounce oz.  1=  20=  480 

12  Ounces  =  1  Pound lb.  1=    24 
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AVOIRDUPOIS,  Oil  COMHIERCIAli  AVEIGHT. 

397.  Avoirdnpois  or  Commercial  Weight,  is 
used  in  weighing  all  6oarse  articles;  as  groceries, 
cotton^  iroD^  etc. 

TABLE.^ 

27fi  Grains  =  1  Dram dr. 

16  DramB  =  1  Ounce oz. 

16  Ounces  =  1  Pound lb. 

25  Pounds  =  1  Quarter qr. 

4  Quarters,  or  100  pounds  =  1  Hundredweight,  cwt. 

20  Hundredweigbt,or  2000  pound8=  1  Ton T. 

4^  Pounds  =  1  Imperial  Quarter. 

100  Pounds  is  also  called  1  Cental c. 


T.     cwt.      lb.        oz.                     4t. 

1  =  20  =  2000  =  32000  =  512000 

1  =   100  =   1600  =   25600 

1  =    16  =    256  = 

7000  gr. 

1  =     16 

The  cwt.  in  England  is  112  pounds,  or  4  quarters  of  28 
pounds.  The  ton  ^glish  is  2240  pounds.  This  is  called  the 
long  ton  J  and  2000  pounds,  the  short  ton, 

398.  The  long  ton  is  used  in  estimating  duties  at  the  U. 
S.  Customhouse,  and  also  at  the  mines  in  weighing  coal,  ores, 
etc. 

APOTHECARIES'    WEIGHT. 

399.  Apothecaries'  Weight  is  used  by  physi- 
cians and  apothecaries  in  weighing  and  comi)oiind- 
ing  dry  medicines. 

TABLE. 

20 Grains  (gr.)  =  1  Scrapie. 

3  Scruples        =  1  Dram.  . . 

8  Drams  =  1  Ounce  ... 

12  Ounces  =  1  Pound  . 

The  grain,  the  ounce,  and  the  pound  of  this  weight  are  the 
same  as  those  of  Troy  weight. 


lb.  OS.  dr.  Kr.   gr. 

scr. 

or  3 

1=12=96=288=5760 

dr. 

**  3 

1=  8=  24=  480 

oz. 

u    5j 

1=  3=  60 

.lb 

"  ft 

1=  20 
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DIAMOND  WEIGHT. 

400.  Diamond  Weight  is  used  in  weigbing  dia- 
monds and  other  precious  stones. 

TABLE. 

16  Parts  =    1  Carat  Grain    =    .792  Troy  graiu. 

4  Grains  =    1  Carat  =  3.168      "         ** 

ABSATERS*  WEIGHT. 

401.  Assayers'  Weiglit  is  used  by  assayers  in 
determining  the  quantity  of  any  particular  metal 
in  ores,  or  metallic  compounds. 

TABLE. 

1  Carat  grain  =       2  Pwts.  12  grains,  or  60  grains  Troy. 
1  Carat  =      10  Pwts.  Troy. 

24  Carats  =        1  Pound  Troy. 

This  assay  carat  is  entirely  different  from  the  carat  in  Dia- 
mond Weight. 

The  term  carat  is  also  used  to  express  the  iineness  of  gold, 
each  carat  meaning  a  twenty-fourth  part. 


CIRCUIjAR,   or  ANGUIiAR  MEASURE. 

402.  Circular,  or  Angular  Measure  is  used  in 
measuring  angles,  latitude  and  longitude,  the  loca- 
tion of  vessels  at  sea,  of  planets,  stars,  etc. 

403.  The  Standard  Unit  for  measuring  angles 
IS  the  Degree  which  varies  with  the  size  of  the  cir- 
cle. 

404.  A  Degree  is  the  angle  measured  by  the 
arc  of  ^^^  part  of  tlie  circuniforonco  of  a  circle. 
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405.  A  dreleis  aplane  ^ 
figure  bounded  by  a  curv- 
ed liue,  every  part  of 
which  is  equally  distant 
firom  a  certain  point  with- 
in called  the  center. 

406.  The  Circnmfer- 
enee  of  a  circle  is  the 
curved  line  by  which  it 
is  bounded:  a8«  A.  E.  D. 

B.  G.  II.  F. 

407.  The  Radius  of  a  circle  is  a  line  extending 
firom  its  center  to  any  point  in  its  circumference;  as, 

C.  E.  and  CD. 

V 

408.  The  Diameter  of  a  circle  is  a  straight  line 
passing  through  its  center  and  terminating  at  each 
end  in  the  circumference;  as,  A.  B. 

409.  An  Arc  of  a  circle  is  any  portion  of  the 
circumference;  as,  B.  D.,  D.  E.,  etc. 

410.  A  Chord  of  a  circle  is  a  straight  line  drawn 
within  a  circle  and  terminating  in  the  circumference, 
but  not  passing  through  the  center;  as,  F.  G. 

411.  A  Segment  of  a  circle  is  any  part  cut  off 
by  a  chord ;  as,  F.  H.  G. 

412.  A  Sector  of  a  circle  is  any  part  of  a  circle 
bounded  by  two  radii  and  the  arc  included  between 
them;  as,  the  space  between  C.  D.,  C.  B.,  and  B.  D. 

413.  An  Angle  is  the  opening  or  space  between 
two  lines  or  surfaces  which  meet  in  a  common 
point,  called  the  vertex.  Thus,  A.  C.  E.,  E.  C.  D., 
and  D.  C.  B..  are  angles,  and  0.  is  their  vertex. 
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414.  A  Semi-Circumference  is  one  half  of  a  cir- 
cumference, or  180<^. 

415.  A  Quadrant  is  one-fourth  of  a  circumfer- 
ence, or  90O. 

416.  A  Sextant  is  one-sixth  of  a  circumference, 

417.  A  Sign  is  one-twelfth  of  a  circumference, 
or  30O. 

TABLE. 

60  Seconds  (ir.arkiHl  ")        =  1  Minute ' 

60  Minutes  =  1  Degree o 

30  Degrees  =  1  Sign a. 

12  Signs,  or  360'  =  1  Circle c. 

C.  8.  O  '  " 

1  =  12  =  360  =  21600  =  1296000 

1  =   30  =   1800  =  108000 

1  =    60  =  3600 

1  =  60 


THE  OLD  FRENCH  AND  SPANISH   MEASURES  OF 
LENGTH,    SURFACE.    AND  SOLID. 


418.  Louisiana  having  been  both  a  French  and 
Spauish  Province,  the  old  French  and  Spanish 
units  of  measure  are  oft^iu  met  with  in  private  and 
public  records;  and  to  aid  in  understanding  such 
units,  the  following  table  is  presented: 

TABLE. 

Engllgh  or  Amerlcau.Measure* 

=        .0074   English  inches. 


419.    Old  French  System. 

1  Point  = 

1  Line  =  12  points  = 

1  Inch  =  12  lines  = 

1  Foot  =  12  inches  = 

1  Ell    =  43  inches  10  lines= 
1  Toi8e=  G  feet  = 

1  Perch,  or  Rod  (Paris)  )  __ 

=  18  feet  ~" 

1  Perch,  or  Rod  (Royal)  )  __ 

5=  22  feet  J  "" 


.08884  English  inches. 

1.06577  English  incheis. 

12.7892  English  inches. 

46.716     English  inches. 

76.735     English  inches. 

=    19.1838   English  feet. 
23.447     English  feet. 
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Old  French  System. 


TABLE-  Oontinaed. 

English  or  American  Measure. 


1  League  (commoii)=:25  to  a  degre6=2280  toise8=14579.688 

Euglish  feet=2.761  mflee. 
1  League  (post)  =  2000  toisea  =  12789.2  English  feet  = 

2.422  miles. 
1  Fathom  (brass )=5  feet  French=63.946  English  inches. 
1  Cable  length  =  100  toises  =  639.46  English  feet=  106.58 

English  fathoms. 

4SO.    Old  Spanish  System. 

1  Foot  =  11.1284  English  inches. 

X  Vara  =  3  feet=0.9274  English  yd.  =33.3864  Eng.  inches. 

1  Common  League  =  19800  Spanish  feet. 

1  Judicial  League  =  15000  Spanish  feet. 

421«    Old  French  Square  and  Cable  Measure. 

1  Square  inch  s=  1.13587  English  square  inches. 
•1  Arpent  (Paris)  =  100  sq.  perches,  =  36804.120336  mi. 

feeL  English. 
1  Arpent  (Woodland)   =    100   sq.  perches    (Royal)   = 

W978.9945768q.  feet,  English. 
1  Cubic  inch  =  1.2106  cubic  inches,  English. 
1  Cubic  foot  =  2091.85  cubic  inches,  English. 

^Arpent  Is  the  old  Frsncb  name  for  acre. 


422.    TABLE  OF  COMPARATIVE  WEIGHTS,  MEAS- 
URES, AND   VALUES. 

AToirdapoii. 


7000  gr.  =  1  lb. 


or 


or 


lib. 
144  lbs. 
1  oz. 
192  oz. 
9« 


Troy. 

Apothocarles. 

5760  gr.  = 

lib. 

5760  gr.  =  1  lb 

W,lb8. 

=: 

lY»4Vlh8. 

175  lb8. 

= 

175  lbs. 

i^Joz. 

= 

+55  oz. 

175  oz. 

= 

175  oz. 
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A  Wine  Gallon  =        231   ,     cubic  inches. 

The  Old  Beer  Gallon     =        282-  '*        " 

A  Dry  Gallon  =        268.8  "        '* 

An  Imperial  Gallon       =        277.274      "        •* 
A  U.  S.  Bushel  =      2150.42        "        »* 

A  U.  S.  Bushel  heaped  =      2688.  "        " 

An  English  Bushel        =      2218.192      "        " 

Diameter  of  circle    =    1,  Circumference  =    3.1416 
Area  of  a  square       =    1,  Area  of  circle 

diaraeterofwhith=one8ideofthesmiare  =      .7854 
Solidity  of  cube  =  1,  Solidity  of  Sphere, 

diameter  of  which  =  one  side  of  cube . .  =      .5236 

1  oz.  pure  gold =    $20.67-{ 

1  oz.  pure  silver =    J  1.29-f- 

1  pwt.  pure  gold =        1.03 

1  pwt.  pure  silver =  .0645 

1  Pint  of  Avater  Aveighs  1.0431  lbs. 

1  Gallon        **  «*       8.3450  lbs. 

1  Cubic  foot  of  water  weighs  62.425  lbs.  at  39.2°  F. 

The  Common  year  has  365  days 

The  Leap  year  has  366  days. 

The  Solar  year  has  365  days,  5  hi*8.,  48  min.,  49.7  sec. 

A  Yard =    36         in 


1  Peseta  of  Spain  =19.3  cts 

1  Crownof  Sweden=26.8  ** 

1  Rupee  of  India  =38.6  ** 
1  Drachma  of 

Greec«=19.3  '' 

1  Peso  of  Cuba      =93.2  " 
1  Peso,  or  dollar 

of  Mexico=88.2  " 

1  Piaster  of  Egypt=  4.9  " 
1  Piaster  of 

Turkey=  4.4  " 

1  Sol  of  Peru         =81  2  " 


A  Vara =    33.3864** 

A  Meter =    39.37     " 

$1 =100      cts. 

1  Franc  of  France  =19.3  *  * 
1  Mark  of  Germany =23. 8  ** 
1  £  of  England  =  $4.8665 
1  Florin  of  Au8tria=40. 1  *  * 
1  Milreis  of  Brazil=54.6  *' 
1  Rouble  of  Rus8ia=a5  *  * 
1  Yen  of  Japan  =87.6  *' 
1  Lira  of  Italy       =19.3       " 

A  Statute  mile  =  5280  ft. 

A  Geographical,  or  Nautical  mile,  or  knot,  =  6086.41  ft. 

A  Statute  mile  being  1,  a  Geographical  mile  is  1.15273-f- 

423.  An  Acre  contains  160  sq.  rds.,  or  43560  sq.  ft.,  and 
is  208.7103-h  ft.  on  each  side. 

An  Ai-pent  (Paris) contains  100  sq.  rds.  (Paris),  or 36804.120336 
sq.  ft.  (English),  and  is  191.1844  ft.  (English)  on  each  side. 

An  Arpent  (Woodland)  contains  100  sq.  rds.  (Royal)? 
or  .54978.994576  sq.  ft.  English,  and  is  234.476  English  ft.  on 
each  side. 
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424.  MISCELLANEOUS  TABLES. 


BOOKS  ASJ>  PAPER. 

SIZE  OF  PAPER. 


Demy 17  by  22 

Medium 19  '*  24 

I>ouble Medium 24   '*  38 

Super-Royal 21   ''27 

Imperial 22  "32 


Inches.  iDcbe?. 

Letter 10  by  15 

Folio  Post 16   *'  21 

Foolscap 14   "  17 

Crown 1.5   ''20 

Double  Elephant  ...  .26   "40 


Asheet  (medium)  folde<l  in  2  leaves  is  called  folio. 

"         "  "  4       "  "        quarto  or  4  to. 

"         "  "  8       "  **        octavo  or  8vo. 

"         "  "        12       *'  *'        duodecimo  or  12 nio 

"         "  "        16       "  "        16mo. 

"         "  "        18       '•  "        18mo. 

"         "  .  "        24       "  "        24mo. 

"         "  "        32       *'  "        32mo. 

24  Sbeete  =     .      1  Quire. 

480  Sheets  =  20  Quires     =     1  Keaiii. 

2  Reams  =  1  Bundle;  5  Buudles  =  1  Bale. 

12  Units  =  1  Dozen. 

144  Units  =  12  Dozen  =  1  GroH.s. 

12  Gross  =  1  Great  Gross. 

20  Units  =  1  Score. 

56  lbs.  =  1  Firkin  of  Butter. 

100  lbs.  =  1  Quintal  of  Dried  Fisli. 

196  lbs.  =  1  Barrel  of  Flour. 

200  lbs.  —  1  Barrel  of  Flour  in  Califoniia. 

200  lbs.  =  1  Barrel  of  Beef,  Pork,  or  Fish. 

280  lljs.  =  1  Barrel  of  Salt. 

100  lbs.  =  1  Cask  of  Raisins. 

14  lbs.  Iron  or  Lead  =  1  Stone. 

12  Barrels  of  Wheat  =  7  English  Quarters. 

31i  Stone  =  1  Pig;  8  Pigs  =  1  Fother. 
256  Pounds  of  Soap  =  1  Barrel. 

25  Pouods  of  Powder  =  1  Keg. 


Digitized  by  VjOOQ  IC 


276    HouWs  Intennediate,  Philosophic  Antlimetus. 


426.    *  WEIGHT  OF   GRAIN   AND  PRODUCE    PER 
BUSHEL, 

As  used  in  New  Orleans  when  there  Is  no  a^rreement  to 
the  contrary. 


Wlieat bush. 

Com 

Rye 

Oats 

Barley 

Irish  Potatoes . . 
Sweet  Potatoes 

Beans  

Bran 

Clover  Seed.... 
Timothy  Seed.. 
Barley  Malt.... 

Peas,  split 

Small  Hominy  . 

*  In  several  States  tbo  weight  of  some  of  these  articles  ii  differert  from  the 
figures  here  given.  ^ 

426.    Ill  copying  legal  papers,  recording  deeds, 
etc.,  clerks  are  usually  paid  by  the  folio.    Thus: 
100  words  make  1  folio  in  New  York. 
72  words  make  1  folio  in  Com.  Law  in  England. 
90  words  make  1  folio  in  Chancery  in  England. 
Ill  printing  books,  240  impressions,  or  120  sheets  printed 
on  both  sides,  make  1  token. 


ush.  60  lbs.  1 

''      56 

''      56 

''      32 

"   48 

"   60 

''      60 

"   62 

''      24 

''      60 

''      45 

•*   34 

''      60 

"   50 

Flaxseed .bash. 

Hempseed " 

Buckwheat *^ 

Castor  Beans...  " 
Dried  Peaches..  ^  " 
Dried  Apples. . . . '  " 

Onions .*    " 

Coarse  Salt •* 

FineSalt " 

Stone  Coal '* 

Corn  Meal " 

Plastering  Hair.  " 
Blue  Grass  Seed.     " 


56  lbs. 
44  " 
52  " 
46  " 
33  *« 
24  " 

57  " 
50  " 
50  " 
80  *' 
44  " 

7  ** 

10  ** 


SYNOPSIS  FOR  REVIEW. 


Defiue  the  following  words  and  phrases: 

317.  A  Denominate  IN^umber.  318.  A  Simple 
Denominate  Number.  319.  A  Compound  Denomi- 
nate. Law  of  Increase  and  Decrease.  320.  A  Meas- 
ure. Seven  kinds  of  Measure.  321.  Weight.  322. 
Value.     323.   Money.     324.    Currency.     325.    A 


Digitized  by  VjOOQ  IC 


Sympsis  for  Review.  277 

Measure  Table.  32().  Table  of  Money.  327.  Moneyj 
the  UnitoitXi^  Measure.  328.  Wheu  and  by  whom 
established!  329.  Of  wliat  does  the  Coin  of  the 
U.  8.  consist!  330.  The  Value,  Composition,  and 
Weight  of  each!  331.  Allowance  for  Deviation  in 
Weight.  333.  Tmde  Dollar.  33^.  Alloy  of  a  Coin. 
335.  Weight  of  Coin.  336.  Value  of  Gold  and  SU- 
ver.  337.  Canada  Money.  338.  Coins  of  Canada 
Money.  339.  English,  or  Sterling  Money.  340. 
Monetary  -Unit  of  Great  Britain.  Table  of  English 
Money.  341.  Of  what  does  the  money  of  Great 
Britain  consist!  343.  French  Money  and  Table. 
Of  what  does  French  Money  consist!  Where  is  the 
Franc  used!  343.  German  Money.  Unit  of  Ger- 
man Money.  341.  Table.  345.  Time.  346.  Unit 
of  Measure  of  Time.  347.  A  Year.  348.  A  Day. 
349.  Solar  Day.  350.  Mean  Solar  Day.  351.  Civil, 
or  Legal  Day.  352.  Astronomical  Day.  353.  Solar 
Year.  354.  Common,  or  Civil  Year.  355.  How  to 
determine  what  years  are  Leap  Years.  Table  of 
Time  Measure.  356.  Extension.  357.  Unit  of  Meas- 
ure of  Extension.  358.  A  Yard.  359.  A  Line. 
360.  A  Surface.  361.  A  Solid.  362.  Line,  or  Linear 
Measure  and  Table.  363.  Chain  Measure  and  Table. 
364,  Mariners'  Measure  and  Table.  365.  A  Minute 
of  the  Earth's  Circumference.  Length  of  a  Degree. 
366.  Shoemakers'  Measure.  367.  Unit  of  Shoe- 
makers' Measure.  Table.  368.  Cloth  Measure. 
Table.  Flemish  Ell;  English  Ell;  French  Ell. 
369.  Square,  or  Surface  Measure.  370.  A  Surface. 
371.  Area  of  a  Surface.  372.  A  Square.  Table  of 
Square  Measure.  373.  The  Square  of  Architects 
and  Carpenters.  374.  A  Square  Foot,  Yard,  or 
Mile.  Ditterence  between  feet  square  and  square 
feet.  375.  Surveyors'  Square  Measure  and  Table. 
376.  Solid,  or  Cubic  Measure.  377.  A  Solid  or 
Body.    378.  A  Cube.    379.  Contents,  or  Volume  of 
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a  Body.  Table  of  Cubic  Measure.  380.  A  Square 
of  Earth.  381.  The  Unit  in  Civil  Eugineefiag. 
382.  The  Unit  iu  Freight  Charges.  383.  Liquid 
Measure.  384.  Unit  of  Liquid  Measure.  Table. 
386.  Imi)erial  Gallou.  387.  Apothecaries'  Fhiid 
Measure  and  Table.  38S.  O.,  Cong.  389.  A  com- 
mou  teaspoonful;  a  common  teacup;  a  common 
tablespoon;  a  pint  of  water.  31)0.  i^.,  ii.,  aa.,  j^,  ij., 
ss.,  gr.,  P.,  P.  feq.,  q.  p.  391.  Dry  Measure.  392. 
Unit  of  Dry  Measure.  393.  Dry  Gallon.  394.  Im- 
perial Bushel.  Imperial  Quarter.  Table  of  Dry 
Measure.  395.  Troy,  or  Mint  Weight  396.  Stand- 
ard Unit.  Table  of  Troy  Weight.  397.  Avoirdu- 
pois, or  Commercial  Weight,  and  Table.  The  cwt. 
in  England.  398.  The  Loug  Ton.  399.  Apotheca- 
ries' Weight  and  Table.  400.  Diamond  Weight 
and  Table.  401.  Assayers'  Weight  and  Table.  A 
Gold  Carat.  402.  Circular,  or  Angular  Measure. 
403.  Unit  for  Measuring  Angles.  404.  A  Degree. 
405.  A  Circle.  406.  Circumference.  407.  Radius. 
408.  Diameter.  409.  An  Are.  410.  A  Chord.  411. 
A  Segment.  412.  A  Sector.  413.  An  Angle.  414. 
A  Semi-Ciwiumference.  415.  A  Quailrant.  416.  A 
Sextant.  417.  A  Sign.  Table  of  Circular  Measure. 
419.  Table  of  Old  French  Linear  Measure.  420. 
Old  Spanish  Linear  Measure.  421.  Old  French 
Square  and  Cubic  Measure.  422.  Table  of  Com- 
parative Weights,  Measures,  and  Values.  423.  An 
Acre;  an  Arpent  (Paris);  an  Arpent  (Woodland). 
424.  Miscellaneous  Tables.  425.  Weight  of  Grain 
and  Produce  per  bushel.  426.  Table  for  Copying 
liCgal  Papers,  Recording  Deeds,  etc. 


m^ 
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427.  Redaction  is 'the  operation  of  cliangiug  an 
expression  in  one  or  more  denominations  to  an 
equivalent  expression  in  some  other  denomination  or 
denominations'of  the  same  kind  of  measurement; 
as  3  yards  may  be  changed  to  its  equivalent  108 
inches,  and  7  lbs.  6  oz.  (Troy)  may  be  changed  to  its 
equivalent  7^  lbs.,  or  90  ounces. 

Reduction  is  of  two  kinds  Descending  and  Asce^id- 
ing. 

428.  Redaction  Descending  is  changing  the 
forms  of  denominate  quantities  from  a  higher  to 
a  lower  order  of  units,  or  denomination;  as  in 
changing  or  red^icing  dollars  to  cents,  pounds  to 
grains,  etc. 

429.  Redaction  Ascending  is  the  converse  of 
reduction  descending,  and  hence  it  is  the  chang- 
ing of  the  form  of  denominate  quantities  from  a 
lower  to  a  higher  denomination;  as  cents  to  dollars, 
grains-  to  pounds,  etc. 


Digitized  by  VjOOQ  IC 


OPERATION. 

6  feet. 
12  inches. 

72  inches, 
or, 
ft.        in. 
0.         0 

12 
6 

Ans. 

Reduction  Descending. 

-^^ 

430.     To  Reduce  a  SmpJe  Denominate  Number  to  a 

Lower  Denomination^  (in  the  same  t^ijiHtem  of 

Measure  J. 

1.    Reduce  0  feet  to  inches. 


Explanation  and  Reason. — 
By  considering  the  condi- 
tions of  the  jiroblem,  we 
see  that  wo  are  required  to 
reduce  6  feet  to  i  nches,  i .  e.  to 
find  the  e<iuivaleut  of  6  feet 
in  the  unit  inches.  Before 
we  can  perform  the  opera- 
tion we  must  know  the 
unit«  of  the' lower  denomi- 
nations from  feet  to  inches. 
And  by  referring  to  the 
tiible  of  Linear  Measure  we 

f-o  •    «i»r.«      A  «c        ^•^^♦^  *J*"^^  ^  foot  =  12  inches. 
<-,  incues,  Ans.       r^^^^  ^^^^^  ^he  premise  for 

the  solution  and  from  it  we  reason  as  follows:  Since  1  foot 
is  =  to  12  inches,  6  feet  are  =  to  6  times  as  many,  which  is 
72  inches,  the  answer. 

2.    Reduce  3  busliels  to  innts. 

OPERATION. 

bu.  pks.     qt«.      pts.  Explanation  and  Reason. — 

3       0  0         0  In  this  problem,  we  are  re- 

quired  to  reduce  bushels  to 

J  o  »^  pints;  but  before   we  can 

Q       -lo       n/*  perform  the  operation  we 

3       12       96  must  know  either  the  dif- 

—       —     ferent  units  of  the  lower 

12  96  192  T)ts.  Ans.  denominations  ^from  bush- 
"*  "^  *  '  *  els  to  pints,  or  the  'equiva- 
lent of  one  bushel  in  pints.  By  reference  to  the  table  of  Dry 
Measure  we  see  that  1  bushel  =  4  pecks ;  1  peck  =  8  quarts; 
and  1  quart  =  2  pints.  These  equivalents  furnish  out  pre- 
mises and  from  them  we  develop  the  solution . 

We  lirst  write  the  problem  as  shown  in  the  operation,  fillinif 
all  vacant  denominations,  from  bushels  to  the  denomination 
required,  pints,  with  naughts;  then  below  tiach  dcnoiuiua- 
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tion  v?e  draw  a  line  and  write  tberenuder  the  number  of  nnits 
of  each  order  which  make  one  of  the  next  higher  order.  Hav- 
ing tbiu  stated  the  problem  we  reason  as  follows:  Since  1 
bushel  is  =  to  4  peckjis,  3  bushels  are  =  to  3  times  as  many, 
whicli  is  12  jiecks;  then  since  1  peck  is  =  to  8  quarts,  12 
pMDcks  are  =  to  12  times  as  many,  which  is  96  quarts;  then 
since  1  auart  is  =  to  2  pints,  96  quarts  are  =  to  96  times  as 
many  which  is  192  pints,  the  answer. 

If  we  work  from  the  basis  of  the  number  of  pints  in  a 
bnsbel  we  would  reason  thus:  1  bushel  is  =  to  64  pints; 
Since  1  bushel  is  =  to  64  pints,  3  bushels  are  =  to  3  times  as 
many,  which  is  192  pints. 

3.  Eednce  $7  to  mills.  7000  in. 

4.  Reduce  3  shillings  to  farthings.        144  far. 

5.  Reduce  4  jwunds  Troy  to  i)eiiny weights. 

960  pwt. 

6.  Reduce  5  bushels  to  quarts.  160  qts. 

7.  Reduce  3  days  to  minutes  4320  m. 

8.  Reduce  2o  to  ".  7200  ". 

9.  Iteduco  2  square  feet  to  square  inches. 

288  sq.  in. 


43  !•     To  Reduce  a  Compound  Denominate  Kumher 

to  a  Lowei* Denomination  {in  the  same  System 

of  Measure), 

1.    Reduce  3  bn.,  2  pks.,  and  1  pint,  to  pints. 

OPERATION, 

bn.  i»k8.    «its.     pts.        ^  ExpUmaiion  and  Reason. — 

,*i       2         0         1         *  Here  we  are  required  to  de- 

^__  termine  the  number  of  pints 

A          o         o  "I  the    whole   expression. 

%         ^         ^  We  fii-st  state  the  problem 

3       14     112  as  shown  in  the  operation 

—     tilling  the  vacant  units  or 

2^     212     225  i>ts  Ans.  tlewou^i^atiows  in  the  scale 

"*     "*"    ^      *'  '  with  a  naught  and  writing 

under  each  term  the  nunil>cr  of  units  of  that  order  which 

make  one  of  tho  next  I;ighi»r  order.     Having  thus  stntcd  the 

36 
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problem  Tce  reason  as  follows :  Siuce  1  bushel  =  4  pecks.  3 
bushels  are  =  to  3  times  as  many  which  is  12  pecks  -{-  the  *? 
pecks  =  14  pecks;  then  since  1  i)eck*=  8  quartu,  14  x^ecks  are 
=  to  14  times  as  many,  which  is  112  quarts;  then  since  1 
quart  =  2  pints,  112  qnarts  are= to  112  times  as  many,  which 
is  224  pints  -f  1  pint  =  225  pints,  answer. 

In  all  problems  of  like  character  to  the  three  ])receding,  the 
form  of  operation  and  the  process  of  reasoning  here  given 
should  be  used. 

2.  Seduce  3  £.  2s.  M.  3  far.  to  farthings. 

3011  far. 

3.  Reduce  G  lbs.  12  oz.  13  drs.  to  drams. 

1741  drs. 

4.  Keduce  5  lbs.  2  oz.  12  grs.  to  graius. 

29772  grs. 

5.  Keduce  3  rods  20  links  G  inclies  to  inches. 

758.4  or  758f  in. 
G.     Reduce  3  f.oz.  4  f.drs.  20  ni.  to  minims. 

1700  HI. 

7.  Reduce  3  cable-lengths  5  fathoms  to  feet. 

2190  ft. 

8.  Reduce  3  rds.  12  ft.  G  in.  to  inches.     744  in. 

432.     To  Reduce   a  Fractional  Denominate  JSum- 

her  to  a  Lower  Denomination  {in  the  same 

Syiitem  of  Measure), 

1.    Reduce  |  of  a  gallon  to  gills. 

OPERATION 

8     3  gallons.  Explanation  and  Beason. — In  this 

4  Quarts.  i>roblem,  we  are  required  to  find 

o  ,l:rifi5  "^  *  *^®  equivalent  of  f  of  a  gallon  iu 

-»  pints.  ^^Q  mjj^  q£  giiig^    3y  referring  to 

4  gills.  the  table  of  Wine  Measure,  we  Bee 

*,       that  4  ffiUs  =  1  pint;  2  pints  =  1 

12  gills,  Ans.      qnart;!  quarts  ==1  gallon.    Then 
°       '  with  this  data  as  our  premises  we 

write  the  f  of  a  gallon  on  the  statement  line  and  reason  as 
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folloTrs :  Since  1  gallon  =  4  qnarts,  there  are  4  times  aa  many 
quarts  as  gallons;  then  since  1  qnart  =  2  pints,  there  are  two 
times  as  many  pints  as  quarts;  then  since  1  pint  =  4  gills, 
tbere  are  4  times  as  many  gills  as  pints  This  completes  the 
reaeoning,  and  hy  working  out  the  statement  we  obtain  12 
flfills  as  the  equivalent  of  f  of  a  gallon. 

2.  Re<lnce  f  of  a  dollar  to  cents.     Ans.  60  cts. 

3.  Reduce  f  of  a  pound  (£)  to  farthings. 

800  far. 

4.  Eeduce  ^%  of  a  Troy  pound  to  grains. 

1728  grs. 

5.  Reduce  i*^^  of  a  yard  to  inches.         13^^^  ^'^' 

6.  Reduce  f  of  a  bushel  to  pints.  27f  pts. 

7.  Reduce  §  of  a  week  to  seconds. 

403200  sec. 

8.  Reduce  f  of  a  franc  to  uiillimes.        285^  m. 
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433.  A  Denominate  Fraction  is  a  fraction 
whose  integral  unit  is  a  denominate  inimber. 

Thus,  ^  of  a  dfiy,  .0  of  a  mile,  are  '(lenoniinate 
fractions. 


434.     To    Reduce  Denominate  FractionSy  or  Frac- 
tional T>enommate  Nnmhers  to  Loicer  Denomina- 
tions or  to  Compound  Denominate  yumhera. 

1,     lleduoe  |  of  a  bushel  to  lower  denomi nations. 


OPKRATION. 


l>u. 


pks. 
0 


qts. 
0 


pts. 
0 


Explanation  and  Reason- 
According  to  the  condi- 
tions of  this  prohlem,  wo 
are  to  find  not  the  equiv- 
alent of  f  of  a  hushel  in 
I>eck8,  quarts,  or  pints, 
hut  we  are  to  determine 
what  compound  denomi- 
nate number  composed 
of  the  denominations  of 
peeks,  quarUf  and  pints, 
will  be  equivalent  to  |  of 
4.ntR  1«  ntj3  a  bushel.  In  the  opera- 
*  qifc*.  i  5  pi».  tioh,  we  first  write  the  | 
of  a  bushel  and  fill  each  lower  denomination  with  a  naught, 
below  which  we  draw  a  line  and  underneath  write  the  num- 
ber of  units  of  each  order  whicli  make  one  of  the  next  higher 


4 

2        5 

8 

3        .-) 

2 
4 

8 

24 

8 

1^ 

4| 

n 

Ipk. 
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oitler.  We  then  draw  a  vertical  line  to  the  left  of  the  4  pecks 
and  reason  as  follows :  Since  1  bnsliel  =  4  pecks  ^  of  a  bushel 
=  the  i  part,  and  J  bushels  =  2  times  as  many,  which  is,  as 
shown  by  the  operation,  1 J  pecks.  The  1  peck  is  now  written 
IhjIow  a  long  horizontal  line  which  we  call  the  answer  lino, 
and  is  the  first  denomination  in  the  unmber  songht. 

Then  wo  draw  a  vertical  line  to  the  left  of  the  8  quarts  and 
reason  thus :  Since  1  peck  =  8  quai-ts,  i  of  a  peck  =  the  i 
|mrt,  and  }  =  3  times  as  many,  which  work  gives  4  J  quarts. 

The  4  quarts  are  written  below  the  answer  lino  and  is  the 
necond  denomination  of  the  compound  number  required  by 
the  terms  of  the  problem.  Lastly,  drawing  a  vertical  line  to 
Ibeleft  of  the  2  pints  we  rojisou  thus:  Since  1  quaa*t  =  2 
]iints,  i  of  a  quart  =  i  part  and  |^  =  4  times  as  many,  which 
is  If  pints.  This  being  the  last  denomination  in  tne  Dry 
Measure  table  of  measurement,  we  write  it  in  full  below  the 
answer  line  and  thus  complete  the  solution — Shaving  obtained 
1  pk.,  4  qts.,  and  1?  pts.,  as  the  equivalent  compound  denom- 
inate value  of  I  of  a  bushel. 

2.  Eeiluce  J  £  to  a  conipouiul  denominate  imm- 
l>er.  Alls.  Cs,  8<l. 

3.  Beiliice  |  yard  to  a  compound  denomin.ate 
nnml>er.  Ans.  1  ft.  2|  in. 

4.  Reduce  f  lbs.  Troy  to  a  compound  denomi- 
nate number.  Ans.  5  oz.  2  pwt.  20f  grs. 

5.  Reduce  f  mile  to  a  compound  denominate 
number.  Ans.  6  fur.  26  rds.  3  yds.  2  ft. 

6.  Reduce  J  degree  to  a  compound  denominate 
number.  Ans.  52',  SC'. 

7.  Reduce  f  Cong,  to  a  compound  denominate 
number.  Ans.  4  0. 12  fl.oz.  6  fl.dr.  24  iH. 
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435.     To  Reduce  Denominate  Decimal  Fractions,  or 
Decimal  Denominate  Numbers,  to  Lotcer  Denomi- 
nations (in  the  same  System  of  Measure). 

1.    Reduce  .875  of  a  bushel  to  pints. 


bn. 
.875 


OPERATION, 
pks.      qts.    pts. 
0 


0 


0 


Explanation  OTid  Reason-^ 
This  problem  is  very  simi- 
lar to  tbo  ^irst  and  sec- 
ond problcius  iu  deuomi- 
iMite  uumbers,  P^go  280. 
Wo  first  write  the  problem 
—  as  shown  in  the  operation, 

50  pts.  Alls,  filling  all  vacant  denomi- 
nations from  bnshela    to 
pints  with  naughts ;  then, 
below  each  lower  denomi- 
nation we  draw  a  lino  and 
write  thereunder  tho  num- 
ber of  nnits  of  each  order 
•     which  make   ono  of  the 
next  higher  order.    Then, 
from  these  premises    we 
reason  as  follows:  Since  1 
bushel  =  4  j)ecks,  .875  of 
______  a  bushel  =  .875  times  as 

many,  which  is  3.5 pecks: 
56  pints,  Ans.  then,  since  1    neck  =  8 

anarts,  3.5  pecks  =  3.5  times  as  many,  which  is  28  qaarts; 
len,  since  1  quart  =  2  pints,  28  qututs  =  28  times  as  many, 
which  is  56  pints,  answer. 

*^.    Reduce  0.755  of  a  gallon  to  gills. 

Ans,  24.16,  or  2^*^  gills. 

3.  Reduce  0.375  of  a  rod  to  inches. 

74.25,  or  74  J  in. 

4.  Reduce  0.25  of  an  acre  to  sq.  ft.   10890  sq.  ft, 

5.  Reduce  0.42  of  a  ton  to  drams.   215040  drs. 

6.  Reduce  0.3  of  a  yd.  to  nails.  4f  nails. 

7.  Reduce  0.10  of  a  chain  to  inches.    126.72  in. 


3.500 
8 

28.0 
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436*     To  Reduce  a  Denominate  Decimal  Fraction^ 
or  a  Decimal  Denominate  Number j  to  Loiccr 
Compound  Denominate  Numbers, 

1.     llecluce  .374  lbs.  apothecaries'  weight,  to  a 
coiux>ound  denomiuato  number, 

OPERATION. 


lbs. 
.374 

0 

dr. 
0 

sc. 
0 

^- 

12 
.374 

4.488 

8 
.488 

3 
.904 

20 
.712 

3.904 

2.712 

14.240 

4  oz. 

3  dr. 

2  8C. 

14.24  grs.,  An. 

Explanation  arid  iJeoson.— This  problem  is  very  similar  to  the 
eliici«la,te<l  problem  on  page  284.  In  the  operation,  we 
first  write  the  .374  of  a  ponml  and  fill  the  place  of  each  lower 
denomination  with  a  naught ;  then  drawing  a  line  below  each 
nanght,  we  write  the  number  of  units  of  each  order  of  Apoth- 
ecaries' weight,  which  it  takes  to  make  one  of  the  next 
higher  order.  Having  thus  stated  the  problem,  we  reason  as 
follows :  Since  1  pound  =  12  ounces,  .374  of  a  pound  =  .374 
times  as  many,  which  is  4.488  ounces.  We  now  draw  the 
answer  line  and  write  the  4  ounces  below  it.  Then,  since  1 
onnce  =  8  drams,  .488  of  an  ounce  =  .488  times  as  many, 
which  is  3.904  drams.  The  3  drams  we  write  below  the  answer 
line,  and  continue  thus:  Since  one  dram  =  3  scruples,  .904  oi 
a  dram  =  .904  times  as  many,  which  is  2.712  scruples.  The  2 
scruples  we  write  below  the  answer  line,  and  continue  thus: 
Since  1  scruple  =  20  grains,  .712  of  a  scruple  =  .712  times  as 
many,  which  is  14.24  grains. 

This  beuig  the  lowest  denomination,  it  is  writteu  below  the 
answer  line  and  completes  the  solution. 
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2.  Reduce  0.27  of  a  bu.  to  a  compouud  deuom- 
inate  number.  Ans.  1  pk.  0  qts.  1.28  pts. 

3.  Reduce  0.7  of  a  lb.  Troy  to  a  compouud  denom- 
inate number.  Ans.  8  oz.  8  i>wt. 

4.  lieduce  0.35  of  a  mi.  to  a  comi>ound  denom- 
inate number.  Ans.  2  fur.  32  rds. 

5.  Reduce  0.32  of  a  day  to  a  comi>ound  denom- 
inate number.  Ans.  7  brs.  40  min.  48  sec. 

6.  Reduce  0.3  of  a  cu.  yd.  to  a  compound  denom- 
inate number.  Ans.  8  cu.  ft.   172.8  in. 

7.  Reduce  0.05  of  a  gal.  to  a  compound  denom- 
inate nimiber.  Ans.  2  qts.  1  pt.  0.8  gi. 


J>if- 
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437.     To  Rediice  a  Simple  Denominate  Number  to 

a  Compound  Denominate  Number  of  Higher 

Denominations, 

1.    Keduce  942  gills  wiue  measure  to  a  comi>ouud 
(lenomiuate  iiurnW, 

OPERATION. 
942  gills  Expianatum  and  Bea- 


son, — In  this  problem, 

235  pints  +  2  gi.  remainder.  )!«  ^^^  •^'^  /'^.^^TmS 
^ \       "^  the  eqnivalout  of  942 

^  ^  _  .         .     ^  ,     ,       gills  in  higher  denom- 

117  quartS+ 1  pt.  remainder,  inatious.       According 

to  the  table  of  Wine 

29  gallons+ 1  ot.  remainder.  Measure,  4  gills  =  l 

^  ^  pint:  2pmt8=lqiiart, 

_    ^      ,    ^      ,    .^    ,  ^^*^'  4  quarts  =  1  gal- 

29  gal.  1  qt.  1  pt.  2gi.  Ans.  ion.  Being  in  posses- 
fiiou  of  these  equivalent  denominations,  we  fii-st  reduce  the 
gills  to  the  next  higher  denomination,  pints  ;  then  we  reduce 
the  pints  to  the  next  higher  denomination,  quarts ;  and  thus 
continue  to  reduce  each  lower  denomination  to  the  next 
higher,  until  the  highest  denomination  in  the  table  of  Wine 
Measure  is  reache<l,  or  until  tho4ast  quotient  is  less  than  the 
next  higher  denomination.  Our  reasoning  is  as  follows: 
Since  4  gills  =  1  pint,  thei-e  are  i  as  many  pints  as  gills,  which 
is  235  pints  aUd  2  gills  remainder,  atf  shown  in  the  o])eratlon. 
Then,  since  2  pints  =  1  quart  there  are  i  as  many  quarts  as 
pints,  which  is  117  quarts  -|-  1  pint  remainder.  Then,  since 
4  quarts  =  1  gallon  there  are  ^  as  many  gallons  as  quarts, 
which  is  29  gallons  and  1  quart  remainder.  This  completes 
the  reasoning  and  gives  29  gal.,  1  qt.,  1  pt.,  and  2  gills  as  the 
equivalent  of  942  gills. 

37  (289) 
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2.  Reduce  3721  pints  to  a  compound  denominate 
number,  (dry  measure). 

Ans.  58  bu.  0  i>k.  4  qt  1  pt. 

3.  Reduce  1391  inches  to  a  compound  denomi- 
nate number,  (linear  measure). 

Ans.  6  rds.  5  yds.  1  ft  11  in. 

4.  Reduce  2756  grains,  Troy,  to  a  compound 
denominate  number.       Ans.  5  oz.  14  i)wt.  20  gr. 

5.  Reduce  3457  drams,  Avoirdui)ois,  to  a  com- 
pound denominate  number. 

Ans.  13  lbs.  8  oz.  1  dr. 

6.  Reduce  17353  farthings  to  a  compound  denom- 
inate number.  Ans.  £18  Is.  6d.  1  far. 

7.  Reduce  34567  inches>  chain  measure,  to  a  com- 
pound denominate  number. 

Ans.  43  ch.  64  links  4.12  inches. 

Note. — In  chaiu  measure,  the  chaiu  cousists  of  100  liuka. 


438.  To  Reduce  a  Simple  or  a  Compound  Deiiomhiate 

Number'  to  a  Denomiiiate  Fraction  of  a 

Higher  Unit 

1.    Reduce  3  pints  to  the  fraction  of  a  bushel. 

OPERATION. 

3  X>intS.  Explanation  and  BeoMn,—  Since 

2  we  are  to  find  the  eqnivaleut  of  3 

Q  piuts  in  the  fhkctiou  of  a  bnshel, 

^  we  must  first  know  either  the  scale 

4  of  units  from  pints  to  boahels,  or 

: the  niimlHsr  of  pints  in  a  bnshel. 

A  bushel,  Ans.      ?/  i-eferring  to  the  table  of  Dry 

^*  '  Measure,  we  find  that  2  pints  =  1 

quart;  8  quarts  =  1  peck;  and 4  pecks  =  1  bushel. 
With  this  knowledge,  we  j)laco  the  3  pints  on  the  right  ^i 
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the  statement  Hue  and  reason  as  follows :  Since  2  pints  =  1 
quart,  there  are  i  as  many  quarts  as  i)ints,  which  we  indicate 
by  writing  the  2  on  the  division  side  of  the  statement  line. 
This  gives  us  the  value  of  3  pints  in  the  fraction  of  quarts. 
Then,  since  8  quarts  =  1  peck,  there  will  he  ^  as  many  pecks 
as  quarts,  which  we  indicate  hy  writing  the  8  on  the  division 
side  of  the  statement  line.  This  gives  us  the  value  of  3  pints 
in  the  fraction  of  pecks.  Then,  since  4  pecks  =  1  bushel, 
there  will  be  i  as  many  bushels  as  pecks,  which  we  indicate 
by  writing  the  4  on  the  division  side  of  the  statement  line. 
This  gives  us  what  the  condition  of  the  problem  required, 
ibb  value  of  3  pints  in  the  fraction  of  a  bushel. 

2.    Beduee  8s.  4d.  to  the  fraction  of  a  pound 
sterling. 

OPERATION  INDICATED. 


8s.   4d.  =  lOOd. 

lOOd. 
12 
20 


or. 


•^i^=^i%An8. 


£-j%  Ans. 


3. 


Reduce  5  gills  to  the  fraction  of  a  gallon. 

Ans.  ^  of  a  gal. 

Bednce  72  drams  to  the  fraction  of  a  ton. 

Ans-  ^jUo  of  a  ton. 
Beduce  16"  to  the  fraction  of  a  degree. 

Ans.  5^5  of  a  degree. 

Reduce  2  hours  and  20  minutes  to  the  fraction 
of  a  day.  Ans.  ^^  of  a  day. 

7.  Reduce  3  minims  to  the  fraction  of  a  pint. 

Ans.  ^  J^^  of  a  pint. 

8.  Beduce  25  inches  to  the  fraction  of  a  yard. 

•  Ans.  ff  pf  a  yard. 


4. 


5. 


6. 
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9.  Be<luce  3  oz.  4  pwt.   16  ^s.  to  the  fraction 
of  a  i)ound  Troy. 

OPERATION  INDICATED. 

3  oz.    4  pwt.    16  grs.  =  1552  grs, 
24    1552 

20  or  thus, 

12  iMU^.=:^oOfa 

pouud,  Ans. 

imi  ^^  ^  pound,  Ans. 

10.  Keduce  1  cu.  ft.  200  cii.  in.  to  the  fraction  of 
a  cu.  yd.  Ans.  ^^  of  a  cu.  yd. 

11.  Reduce  3'  5"  to  the  fraction  of  a  degree. 

Ans.  ^0  of  a  deg. 

12.  Reduce  5  cable-lengths  3    fathoms    to  the 
fraction  of  a  mile.  Ans.  ffj  of  a  mi. 

13.  Reduce  6  rds.  4  yds.  2  ft.  9  iu.  to  the  frac- 


tion of  a  furlong. 

14.    Reduce  50  miu. 
hour. 


Ans.  ^y^  of  a  fur. 
30  sec.  to  the  fraction  of  an 
Ans.  \^  of  an  hr. 


439.     To  Reduce  a  Simple  or  Compound  DenomiruUe 
Number  to  a  Denominate  Decimal  of  a  Higher  Unit. 

1. 


12 


Reduce  10  inches  to  the  decimal  of  a  yard. 

OPERATION. 

10  inches. 


.83J=decimal  of  a  foot. 


12 
3 


.27  J  decimal  of  a  yard. 

or  thus: 
10  inches. 


.27  J  of  a  yd.,  Ans. 
or  thus : 
iJof  ayd.  =  .27 J  of  a  yd. 


Explanation  and  Reason, 
This  problem  is  closely 
related  to  the  one  iiuder 
Art.  438,  aucl  the  opera- 
tion and  reasoning  are 
somewhat  similar.  We 
lirst  write  the  10  inches 
on  the  statement  line,  and 
considering  that  1*2  inches 
=:  1  foot,  and  3  feet  =  1 
yard,  we  reason  thus: 
Since  12  inches  =  1  foot, 
there  are  -^g  as  many  feet 
as  inches,  which  is,  as 
shown  by  the  operation, 
.83i   of   a   foot.    Then, 


Digitized  by  VjOOQ  IC 


Mednction  of  Compound  Denominate  Numbers.  293 


since  3  feet  =  1  yard,  there  are  ^  as  many  yards  as  feet,  which  . 
is  .27 J  of  a  yard,  answer. 

2.    Reduce  3  quarts,  0  pints,  and  1  gill  to  the 
decimal  of  a  gallon. 


4 
2 
4 


OPERATION, 
l.gill. 


0.  25  pints. 
3.125  quarts. 


.78125  of  a  gallon, 
or  thus: 
3qts.  Opts.  1  gill=25  gills, 
25  gills. 
4 
2 
4 


.78125  of  a  gal.,  Ans. 
or  thus: 
^  of  agal.=.78125  of  a  gal. 
Ans. 


Explanation  and  Reason.— 
For  convenience,  we  here 
write  the  different  denom- 
inations in  colnuin  on  the 
statement  line,  and  remem- 
bering that  4  gills  =  1  pint, 
2  pints  =  1  qnart,  and  4 
quarts  =  1  gallon,  we  rea- 
son as  in  the  above  pro- 
blem, and  divide  the  gills 
by  4,  which  gives  a  deci- 
mal of  .25  of  a  pint.  This 
decimal  is  written  to  the 
right  of  the  0  pints.  Then 
we  divide  the  .25  of  a  pint 
by  2  and  produce  .125  of  a 
quart,  which  is  written  to 
tne  right  of  the  3  quarts. 
The  3.125  quarts  are  then 
divided  by  4,  and  the  re- 
quired decimal  of  .78125  of 
a  gallon  is  obtained. 


3.  Keduce  3  gills  to  the  decimal  of  a  gallon. 

Ans.  .09375  of  a  gal. 

4.  Reduce  2  ounces  and  5  grains,  Troy,  to  the 
decimal  of  a  pound.  Ans.  .1675f  |  of  a  lb. 

5.  Reduce  3"  to  the  decimal  of  a  degree. 

Ans.  .00084  of  a  deg. 

6.  Reduce  7  seconds  to  the  decimal  of  an  hour. 

Ans.  .0019J  of  an  hr. 

7.  Reduce  108  square  inches  to  the  decimal  of  a 
sq.  yd.  Ans.  .08^  of  a  sq.  yd. 

8.  Reduce  12  drams  to  the  decimal  of  a  ton. 

Ans.  .0000234375  of  a  ton. 
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9.    Reduce  3  dimes,  i  cents,  2  mills,  to  the  deci- 
mal of  a  dollar.  Ans.  $.342. 

10.  Reduce  3  oz,  2  drams  to  the  decimal  of  a 
pouud.  Aus.  .1953125  of  a  lb. 

11.  Reduce  3  qts.  1  pt.  2  gills,  to  the  decimal  of 
a  gallon.  Ans.  .9375  of  a  gal. 

12.  Reduce  3  sq.  ft.  72  sq.  in.  to  the  decimal  of 
a  sq.*  yd.  Ans.  .381  of  a  sq.  yd. 

13.  Reduce  3  quarters,  2  nails,  to  the  decimal  of 
a  yd.  Ans.  .875  of  a  yd. 

14.  Reduce  6  minutes,  40  seconds,  to  the  decimal 
of  an  hour.  Ans.  .11^  of  an  hr. 

440.     To  Reduce  a  Denominate  Fraction  to  a  Frac- 
tion of  a  Higher  Denomination, 

1.    Reduce  }  of  an  ounce  avoirdupois  to  the  frac- 
tion of  a  ton. 

OPERATION.  Explanation  and  Reason, — 

4  This  problem  is  also  very 

similnr  to  the   one    under 
Article    438,   and    requires 
about  the  same  process  of 
reasoning. 
We  first  write  the  t^  of  an 

.  ounce  on  the  statement  Une, 

I  f      f  A  ^^^  ihf^vk  reduce  it  to  the 

ThQ'Q^'^^  ^  ^^^J  Ans.    ijpxt  higher  denominatiou, 

nr  flniQ-  pounds,  by  dividing  it  by 

orT;nus.  jg.    ^jj^i  ^jjj^^   ,jy   8ucce«. 

^     4  sivelydividingbythatnum- 

16  berof  the  lower  order  which 

2000  make  one  of  the  next  high- 

or,  we  reduce  the  i^  of  an 

.  n      X  4      ,     ounce  to  the  fraction  of  a 

TUoITcF  ^^  ^  ^^^^?  Ans.    ton,  the   denomination    re- 
quired. 

The  reasoning  for  the  work  is  as  follows:    Since  16  ounces 
=  1  pound;  there  aro  j^^  as  many  pounds  as  ounces ;  then,  since 


16 

25 

4 

20 
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25  im)iiikIs= 1  quarter  tliere  are  -^  as  many  quarters  as  pounds ; 
tlu'U,  Hince4  <iuarter8  =  a  Luudreclwei>>;Iit,  there  are  i  as  many 
liuodredweiglit  as  quarters;  then,  since  20  hundredweight 
=  1  ton,  there  are  J,f  as  many  tons  as  hundredweij^ht. 

If  it  is  desired,  after  dividinj^f  l»y  16,  the  reasoning  may  be 
Ifiven  as  follows:  Since  2000  pouuds  =  1  ton,  there  are  ^ifoo 
«s  uiuuy  tons  as  poiiuds. 

2.  Reduce  J  of  a  gill  to  the  fraction  of  a  quart. 

Au8.  /o  of  a  quart. 

3.  Ee<luce  J  of  a  iiiillime  to  tbo  fractiou  of  a 


A  us.  j^fyg  of  a  fraue. 


franc. 

4.  Reilucc  I  of  a  fluid  draclim  to  the  fraction  of 
a  gallon.  Aus.  ^y^i  ^^^  **'  S^^* 

5.  Reduce  §  of  a  i>eunyweight  to  the  fraction  of 
a  iwund  Troy.  Aus.  ^^^  ^^  ^  pound. 

6.  Reduce  ^J  of  a  Hquare  rod  to  the  fraction  of  a 
8<juare  mile.  Ans.  yy/ginj  ^^  ^  ^^1*  ^^' 

7.  Reduce  |  of  an  inch  to  the  fraction  of  a  quar- 
ter, (cloth  measure).  Ans.  ^^  of  a  qr. 


441.     To  Reduce  a  Denominate  Fraction  to  a  Denom- 
inate Decimal  of  a  Higher  Denomination, 


1.    Reduce  f  of  a  penny  to  the  decimal  of  a  pound 
sterling. 


OPERATION. 


4 
12 
20 


^^=•^^1-^  of  a  £ 


Erplanation  and  Reason. — 
This  problem  is  very  similar 
to  the  one  under  Article  439. 
Remembering  the  table  for 
English  Money,  wo  write  the 
fd.  on  the  statement  line  and 
reason  thus:  Since  12  pence 
=  1  shilling,  there  nre-rV  as 


many  shillings  as  pence,  which  we  indicate  by  writing  the  12 
on  the  division  side  of  the  statement  line.  Then,  since  20 
shiUinga  =  l£f  there  are  gV  as  many  pounds  as  shilUngs, 
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vbich  is  iu(licate<l  by  writiug  tlie  20  on  tlio  division  side  of 
the  Btateuient  line.  The  result  of  the  work  thus  far  j^ives 
the  fractioual  equivalent  of  fd.  in  the  unit  of  ]Kinnd8,  which 
is  uiirJC.  This  we  re<luce  to  a  decimal  in  the  usual  way  aud 
obtain  003125  of  a  £,  answer. 

2.  Reduce  |  of  a  pint  to  the  decimal  of  a  bushel. 

Aus.  .013020SJ  of  a  biu 

3.  Reduce  ^^  of  an  inch  to  the  decimal  of  a  rod. 

Aus.  .0035f  f  of  a  rod. 

4.  Reduce  f  of  a  grain  to  the  decimal  of  a  pound 
Troy.  Ans.  .0000744^  of  a  lb. 

5     Reduce  j\  of  a  square  inch  to  the  decimal  of 
a  sq.  yd,  Ans.  .OOOCf ^  of  a  sq.  yd. 

6.  Reduce  j|  of  a  second  to  the  decimal  of  an 
hour.  Ans.  .00026^^  of  an  hour. 

7.  Reduce  |^  of  a  "  to  the  decimal  o^  a  degree. 

Ans.  .0001^  of  a  degree. 

442.     To  Reduce  a  Decimal  Detiominate  Kumher  to 
a  Decimal  of  a  Higher  Denomination. 

1.    Reduce  .35  of  a  pint  to  the  decimal  of  a  gal- 
lon. 

OPERATION.  EzpUxnaiion  and  ReaBon. — 

.35  of  a  pint.  ?«'«  ^K*^  wehave  a  prob- 

lem   very    much   like  the 

^^^     „  ^  one  under  Art.  439.     Wo 

.lib  01  a  quart.  are  to  find  the  equivalent 

of  .35  of  a  pint  in  the  deci- 


.04375  of  a  gallon.  ^^K^'i?  ^^P^";    ^^>  j*™* 

/\r  f  Ima.  writo  the  .3o  of  a  pint  on 

ui  fcuus.  the  statement  line,  and  rea- 

•35  8on   as   foUows:    8ince    2 

pints  =  1  quart,  there  arei 

as  many  qnarts  aa  pinta, 

^^___^^___^^  which  is,  as  shown  by  the 

/^io^-     !»  operation,  .175  of  a  quart. 

043  <o  of  a  gallon.  Then,  sinoe  4  quarts  =  1 
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ffnlloD,  there  are  i  as  mauy  gallons  as  quarts,  which  is  .04375 
of  a  galloD. 

In  the  second  statement  the  reasoning  is  the  same  as  in  the 
first,  hnt  the  operation  of  di  vision  is  not  performed  in  detail, 
with  each  separate  divisor. 

2.  Bednce  .75  of  a  graiii  to  tbe  decimal  of  a 
pound  Troy.  Ans.  .0001302^^  of  a  lb. 

3.  Reduce  .96  of  a  minim  to  the  decimal  of  a 
pint  Au8.  .000125  of  a  pint. 

4.  Bednce  .16  of  a  rod  to  the  decimal  of  a  mile. 

Ans.  .0005  of  a  mi. 

5.  Bednce  .36  of  a  foot  to  the  decimal  of  a  cable- 
length.  Ans.  .0005  of  a  c.-l. 

6.  Reduce  .012  of  a  rod  to  the  decimal  of  a 
league.  Ans.  .0000125  of  a  L. 

7.  Bednce  .072  of  a  farthing  to  the  decimal  of 
a  £.  Ans.  .000075  of  a  £. 


443.    To  Reduoe  a  Decimal  Denominate  Number  to  a 
Fraction  of  a  Higher  Denomination. 

1.    Re^luce  .35  of  a  second  to  the  fraction  of  an 
hour. 

OPERATION.  Exjilanation  and  Reason.— 

*V\  t\^  o  at^iWiA  I"  *^*®  problem  we  wish  to 


100 

60 
60 


determine  the  equivalent,  in 
the  fraction  of  an  hour,  of 
.35  of  a  second  expressed 

as  a  wmmon  fraction.      We 

'  ftf  an  hnnr  Ana  therefore  write  the  .35  of  a 
7in5<)^^I»>^"0'l>^7^l^8.a^cond  ou  the  statement 
line  as  a  common  fraction » 
•^ftfir,  and  then  reason  as  follows:  Since  60  seconds  =  1  minnte, 
there  are  -^  as  many  minutes  as  seconds;  then^  since  60  min- 
utes =  1  hour,  there  are  i^^  as  many  hours  as  minntes.  This 
statement,  when  worked,  gives  rrirnj  ot  an  hour,  answer. 

38 
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2.  Reduce  .36  of  a  dram  to  the  fraction  of  a 
1>ouik1,  Ans.  ^^  of  a  lb. 

3.  Reduce  .75  of  a  pint  to  the  fraction  of  a  bar- 
rel. Ans.  5^ J  of  a  bbL 

4.  Reduce  .124  of  a  farthing  to  the  fraction  of 
a  £.  Ans.  ^jUjio  ^^  ^  ^• 

5.  Reduce  .27  of  a  square  inch  to  the  fhiction  of 
a  rod.  Ans.  ttxjihf  ^^  *  ^^^ 

6.  Reduce  .0156  of  an  inch  to  the  fraction  of  a 
mile.  Ans.  s^jihbn  ^^  ^  ^^* 

7.  Reduce  .324  of  a  grain  to  the  fraction  of  a 
Troy  ounce.  Ans.  4^5  of  an  oz. 


s^ 
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444.  Addition  of  Compound  Denominate  Num- 
bers is  the  process  of  uuitiug  two  or  more  compound 
denominate  numbers  into  one  equivalent  number. 

The  process  of  adding  is  the  same  ss  adding 
simple  numbers,  except  tiat  the  scale  of  increase 
and  decrease,  by  passing  from  one  denomination  to 
another,  varies  with  every  system  of  measurement 
and  with  almost  every  denomination  of  each  sys 
tern. 

We  shall  therefore  not  discuss  the  subject  at 
length,  but  shall  proceed  to  illustrate  the  process 
by  which  results  in  compound  addition  are  deter- 
mined. 

1.    Add  5  bu.    3  pks.  7  qts.    1  pt.,   8  hn.    3  qts. 

I  pt,  and  3  bu.  3  pks.  1  pint 

OPERATION, 

bn.    pk8.      qts.      pt.  EtplanaiUm,-In  all 

2  ^          '          f-  problems   of  this   kind, 
o         v         o         X  we  first  write  the  num- 

3  3         0  1  bers  so  that  nnita  of  the 

«_       same  deuotnluation  stand 

17  q  o  iA«a         ^^  t^o  same  column,  and 

^'  ^         "^         1  iins.       i^gin  ^  itij  ^jj^  lowest  de- 

nomination to  add. 

3  pts.,  -T-  2,  No.  of  l)ts.  in  a         Accordingly,    we   here 

qt,=  1  qt  and  1  pt  ^^^  ^^^  ^^  V^^ta  and 

find  the  sum  to  be  3  pts., 
,  ^      X  o   vr        !•     ^      .  which  we  divide    by  2, 

II  qt«.  -r  8,  ISO.  of  qts.  m  a     (since  2  pt«.  =  1  qt.)  and 
pk.,  =  1  pk.  and  3  qts.  obtain  l  qt.  and  1  pt.  re- 
mainder.   The  1  pt.  we 

7l>k8  -^4  No  ftfnks  in  ihn        ^^^^^  ^"^®^  *^®  column 

4  pKs.— *,  iNo.or  pks.  in  a  im.,    ^^  ^^   ^^^^  ^       ^^  ^^^^ 

=  1  bu.  and  3  l>kii,  the  1  qt.  to  the  column  of 
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qts.y  which  added  gives  11  qte.  aad  which  we  divide  by  8,  (since 
8  qta.  =  1  pk.)  and  btain  1  pk.  and  3  qts.  remainder.  The  3 
qts.  we  write  under  the  colamn  of  qts.,  and  add  the  1  pk.  to 
the  colamn  of  pks.,  which  added  gives  a  sum  of  7  pks,  Thia 
we  divide  by  4  (since  4  pks.  =  1  bu.)  and  btain  1  bo.  and 
3  pks.  The  3  pks.  we  write  under  the  column  of  pks.  and  add 
the  1  bu.  to  the  column  of  bushels,  which  gives  a  sum  of  17  bu., 
which  we  write  luider  the  column  of  bushels. 

This  completes  the  operation  and  produces  17  bu.,  3  pks., 
3  qts.,  1  pt.  as  the  complete  result. 

2.  Add  15£.  10s.  Od.,  8£.  9s.  7d.,  1£.  12& 
lOd.,  and  l£.  ISs.  6d.  Ans.  27£.   lis.  8d. 

3.  Add  12  yds.  3  qrs.  Z  na.  2  in.,  5  yds*.  2  qrs. 
Ina.  Ijin.,    2  qrs.  1  na.  IJ  in.,  8  yds.  2  in. 

Ans.  27  yds.  0  qrs.  3  na.  J  in. 

NoTB.^-In  working  the  above  problem,  the  student  mnsi 
remember,  when  dividing  the  inches,  that  whenever  the  divi- 
dend iBfourthSf  the  remainder  is  also  fourths.  The  remainder 
is  always  like  the  dividend. 

4.  Add  10  lbs.  15.  63.  03.10grs.,  105.23. 
:  3.  16  grs.,  and  13  lbs.  2! .  73 .  3  D.  12  grs. 

Ans.  24  lbs.  3 5  .  03.23.18  grs. 

5.  Add  3  yds.  2  ft.,  9  in.,  4  rds.  2  yds.  1  ft, 
1 1  in.,  and  5  rds.  4  yds  2  ft.  8  in. 

Ans.  1 1  rds.  0  yd.  1  ft.  4  in. 

6.  Add  21  gals.  3  qts.  1  pt.  3  gi.,  32  gals.  1  qt. 
0  pt.  2  ^i.,  and  47  gals.  2  qts.  1  pt.  1  gi. 

Ans.  101  gals.  3  qts.  1  pt.  2  gi. 
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7.  Add  18  cu.  yds.  13  en.  ft.  1431  en.  in.,  16  en. 
yds.  12  cu.  ft.  931  cu.  in.,  and  30  cu.  yds.  20  en.  ft. 
124G  cu.  in. 

Ans.  65  cu.  yds.  20  cu.  ft.  152  cu.  in. 

8.  Add  9  mi.  67  ch.  3  rds.  171,  17  mi.  61  ch. 
1  rd.   12  1.,  and  16  mi.  42  cli.  2  rd.  14  1. 

Ans.  44  mi.  11  ch.  3rd.   181.     . 

» 

9.  Add  I  wk.   I  da.  g  br.  and  §  min. 

Ans.  5  da.  16  lirs.  14  min.  10  sec. 

OPERATION  INDICATED. 

da.       lir.       min.     sec. 
fwk.     =     5600 

Ida.      =  9       36        0 

8  br.       =  37      30 

I  min.    =  40 


5,      16,     14,      10,  Ans. 
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415.  Sabtraetion  of  Compound  Denominate 
Numbers  is  the  process  of  decreasiog  one  compoun<l 
denominate  number  by  another  of  the  same  system 
of  measurement. 

As  in  addition,  the  scale  of  increase  and  decrease 
varies,  otherwise  tlie  work  is  the  same  as  in  sub- 
traction of  simple  numbers. 

3f.     subtract    11£.    9s. 


1. 

From    18£.   4s.   7d. 

lid. 

2f. 

OPERATI(_)N. 

£. 

8.       a.       f. 

18. 

4.         7.         3. 

11. 

9.       11.         2. 

Explanation.  —  In    all 
problems  of  this  kind, 
we  first  writ©  the  nnm- 
bors  so  IJiat  units  of  the 
6.        14.  8.  1.,  Ans.     same  denomination  st-and 

in  the  same  column,  and 
begin  with  the  lowest  denomination  to  subtract.  Accord- 
ingly, we  here  commence  with  the  farthings  and  say  2  far. 
from  3  far.  leaves  1  far.  which  we  write  under  the  column  of 
farthings.  We  now  come  to  the  column  of  ponce  and  observe 
that  lid.  cannot  be  taken  from  7d.,  because  the  lid,  is  the 
greater  number ;  we,  therefore,  according  to  the  law  that  the 
difference  between  two  numbers  is  the  same  cw  the  diffcrenee  between 
the  two  numbers  when  eqtyjUy  increased^  a«  demonstrated  in  Art. 
94,  add  12d.  to  the  7<1.,  making  19d.     From  this  we  subtract 
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the  lid,  and  have  8<1.  remaiuder,  which  we  write  under  the 
column  of  pence.  Then,  as  we  added  12d.  to  the  minuend, 
we,  now,  to  compensate  therefor,  according  to  the  above  law, 
adtl  Is.,  the  equivalent  of  12d.,  to  the  column  of  shillings  in 
the  subtrahend  and  thus  we  have  10s.  to  subtract  from  48. 
which  we  cannot  do.  Hence,  for  reasons  above  given,  wo  add 
2()8.  to  the  48.  which  make  248.,  from  which  we  take  10s.  and 
have  14s.  remainder,  which  we  write  under  the  column  of 
shillings.  We  now  add  1£  the  equivalent  of  208.  to  the  11£ 
making  12X  ,  which  we  take  from  18£  and  have  a  remainder 
of  6£  which  we  write  under  the  column  of  uounds.  This 
cojnpletes  the  operation. 

It  will  be  observed  that  when  we  added  the  12d.  to  the  col- 
lumi  of  ponce,  and  the  208.  to  the  column  of  shillings,  that, 
in  each  case,  we  added  such  a  number  of  that  order  as  made 
one  of  the  next  higher  order.  This  must  always  be  done  in 
himple  nujubers  or  in  any  of  the  systems  of  corai»ound  num- 
bers, when  the  subtrahend  figure  or  denomination  exceeds 
the  miuuend  figure  of  like  denomination. 

2.  From  3  ini.  5  fur.  30  rds.  take  1  mi.  7  fur. 
32  rods.  Ans.  1  mi.  5  fur.  38  rds. 

3.  From  7  lbs.  3  oz.  12  pwt.  20  grs.  take  3  lbs. 
5  oz.  10  pwt,  15  grs. 

Aus.  3  lbs.   10  oz.  2  pwt.  5  grs. 

4.  From30o  25'  32"  take  25^  34'  35". 

Ans.  40   50'   57". 

5.  From  4  lbs.  12  oz.  13  drs.  take  2  lbs.  Ooz. 
15  drs.  Ans.  2  lbs.   2  oz.   14  drs. 

6.  From  13  hrs.  24  miu.  7  sec.  take  10  lirs.  30 
mla.  12  sec.  Aus.  2  lirs.  53  miu.  65  sec. 


Digitized  by 


Googk 


1 

SOLUTION. 

sq.  ft.        8q.  in 

5            95 
10          100 

1 

2G6i         139 
i  =       30 
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7.    From  3  sq.  rds.  5  sq.  ft.  95  sq.  iu.  take  1  sq. 
rd.  10  sq.  ft.  100  sq.  iu. 

Alls.  1  s<i.  rd.  267  sq.  ft.  31  sq.  in. 

ExplaiicUion.^By  proceed- 
ing us  in  the  explanation 
above  given,  we  obtain  1  sq. 
rd.  266|  sq.  ft.  139  sq.  iu.  a^a 
resnlt;  but  it  is  not  proper  to 
have  a  fractional  exprcission 
in  any  bnt  the  lowest  denom- 
ination of  a  compound  de- 
<>/»'•  Qi  nominate  number,  so  we  pro- 

1  ^bi  61  ceed  to  reduce  i  of  a  sq.  ft. 

to  »q.  in  ;  i  of  144  sq.  in.  =  36  sq.  in.;  139  sq.  in.  -f  36  sq.  in. 
2=175  sq.  in.,  or  1  sq.  ft.  and  31  sq.  in.  So  we  write  31  sq.  in. 
and  add  1  sq.  ft.  to  266  sq.  ft.  and  find  the  answer  to  be  1  sq. 
id.  267  sq  ft.  31  sq.  in. 

s.     From  f  of  a  hogshead,  subtract  §  of  a  gallon. 
Ans.  37  gal.  0  qt.  1  pt.  Oj^y  gi. 

OPERATION   INDICATED. 

gofaUlid.    =   37   gal.   3   ql.   0  pt.    If  gi. 

i  of  a  gal.     =   2  qt   1    pt.   H  g'« 

37   gal.   0  (It.   1   pt.  Oj^^gi. 

9.     From  2f  bn.  subtract  J  of  a  peck. 

Ans.  2  bu.  1  pk.  4  qt.  lUVt. 
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446.  HaltipUcatioii  of  Compound  Denomi- 
nate Numbers  is  the  process  of  determining  tlie 
product  of  two  numbers,  when  the  number  to  be 
multiplied  is  a  compound  denominate  number. 

Compound  multiplication  differs  from  multiplica- 
tion of  simple  numbers,  in  that  when  the  product 
in  any  denomination  equals  or  exceeds  one  of  the 
next  higher  denomination  in  the  same  system  of 
measurement,  said  product  must  by  a  process  of 
division  be  reduced  to  that  next  higher  denomina- 
tion, before  the  number  in  it  can  be  multiplied. 

1.    Multiply  4  gals.  3  qts.  1  pt.  2  gi.  by  9. 

OPERATION. 

Erplanation. — In  all  prob- 
lems of  this  kind,  we  write 
the  multiplier  under  the 
lowest  denomination  of  the 
multiplicand  and  multiply. 
44.  112  We  first  say  9  times  2  gi. 

18  gl.  -7-4  =  4  ptS.  -J  gl.         in  the  operation,  equals  4 
13  ptS.  -r  2  =  6  qts.  1  pt.      pt«.  and  2  gi.    The  2  gi.  we 
33  qts.  ^4  =  8  gals.  1  qt.    ^"te    under  the  gills  and 
^  o  -X       reserve  the  4  pts.  to  add  to 

tlie  x>rodnct  of  pints.  We  then  say  9  times  1  pt.  are  9  pts. 
and.  4  pts.  added  make  13  pts.  which  reduced  to  the  next 
higher  aenomination  equals  b  qts.  and  1  pt.  The  1  lunt  we 
write  under  the  unit  or  denomination  pints,  and  reserve  the 
6  qts.  to  add  to  the  product  of  quarts.  Then  we  say  9  times 
3  qts.  are  27  qts.  and  6  qts  added  make  33  qts.  equal'to  8  gals. 
and  1  qt.  The  1  qt.  we  write  under  the  quarts,  and  reserve  the 
8  gals,  to  add  to  the  product  of  gallons.  Lastly  we  say  9 
timei)  4  gals,  are  36  gals,  plus  the  8  ^als.  reserved,  are  44  gals. 
which  we  writ«  under  the  denomination  of  gallons.  This 
gives  44  gals.  1  qt.  1  pt.  2  gi.  for  the  entire  product. 

NoTK. — The  multiplier  must  always  be  considered  an  ab- 
stract number,  Art.  108. 

30  L30ft) 


gal. 

qts. 

pt. 

Ki. 

4. 

3. 

1. 

2 
1) 
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2.  Multiply  7  Coug.  3  O.   15  fl.  5  by  6. 

Ans.  44  Cong.  7  O.  10  fl.  J  . 

3.  Multiply  27  cords,  34  cu.  ft.  by  12. 

Ans.  327  cords,  24  cu.  ft. 

4.  Multiply  3  mi.  7  fur.  20  rds.  by  7. 

Ans.  27  mi.  4  fiir.  20  rds. 

5.  Multiply  7  lirs.  30  mi.  24  sec.  by  5. 

Ans.  1  da.  13  hrs.  32  miu. 

().    Multiply  3  francs,    7  dec.    3  cen.  4  mil.  by  5. 
Ans.  18  fr.  6  dec.  7  cen. 


7.     Multiply  4£.  3s.  4d.  by  12. 


Ans.  £oO, 


8.     In  5  bbls.  ot*  pecans,  each  containing  2   bu. 
3  pks.  5  qts.  1  pt.,  bow  many  bushels! 

Ans.  14  bu.  2  pks.  3  qts.  1  i>t. 
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447.  Diyision  of  Compound  Denominate  Num- 
bers is  the  process  of  deteriniHing  auy  required 
part  of  a  compound  deuominate  number. 

It  is  the  reverse  of  compound  multiplication,  and 
we  first  divide  the  highest  denomination  in  the 
Dumber  and  if  any  fraction  occurs  in  the  result,  it 
must  be  reduced  to  the  next  lower  denomination 
before  the  number  in  that  denomination  is  divided. 


1.     Divide  32  lbs.  12  oz.  12  drs.  by  5. 


lbs. 
5)32 


OPERATION, 
oz.  dr. 

12  12 


G 


8 


15^  Ans. 


Exolanation. — 
In  all  problems 
of  this  Kiud,  we 
write  the  quan- 
tity to  be  divided 
ill  the  order  of 


321bs.- 


-o=01b8.  and  2  lbs.  remainder.  ^^  denomina- 
tion and    place 

21bs.x  10=32  OZ.  + 12  oz.=tlttoz. 
44oz.-^5=8oz.  and  4  oz.  remainder. 


the  divisor  on 
the  left,  as  in  di- 
vision of  simple 
numbers. 

4oz.  Xl6=64drs.+12drs.=76dr8.  Having  thus 
76dr8.-T-5=15drs.andldr.remainder.  stated  the  prob- 
lem, we  first  di- 

1  .1-    .  p;— 1  rlr  ^^^®  the  32  lbs. 

lar.— D-JUr.  by  5  and   obtain 

a  quotient  of  6 
lbs.  -with  2  lbs.  remainder.  We  write  the  6  lbs.  in  the  quotient 
line  under  the  pounds,  and  reduce  the  2  lbs.  remainder  to 
uancea  =  32  oz.  -f  12  oz.  =44  oz.  which  we  divide  by  5  and 
obtain  8  oz.  with  a  remainder  of  4  oz.  The  8  oz.  we  write  in 
tbe  quotient  line,  under  the  ounces,  and  reduce  the  4  oz.  to 
drams,  =  64  drs.  +  12  drs.  =  76  drs.  which  -f-  5  =  15  drs.  with 
1  dr.  remainder,  or  15^  drs.;  this  is  w^ritten  in  the  quotient 
line  under  the  drams,  and  completes  the  operation. 
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2.  A  box  contaius  8  bu.  3  pks.  5  qts.  How 
many  smaller  boxes,  each  holding  1  pk.  1  qt.  1  pt., 
cau  be  filled  from  the  larger  box! 

Ans.  30  boxes. 

Explanation. — In  all 
OPERATION  INDICATED.  problems  of  this  kinil, 

^  ,        ^     ,        ^     ,  — ^     ,  we  first  reduce  both 

S  bn.  3  pks.  o  qts.  =  o<0  pts.        dividend  and  divi^r 
1  pk.  1  qt.  1  pt.  =  19  pts.  to  the  same  denomi- 

nation and    then  di- 
^  ,i.        o/^  1  4  vide  as  in  simple  nnm- 

t>iO  pts.  -i-  19  =  30  boxes,  Aus.    bers. 

3.  Divide  37  mi.  3  fui\  4  rds.  by  4. 

Ans.  9  mi.  2  fur.  31  rds. 

4.  Divide  0^  24'  32"  by  7.  Ans.  54'  50". 

5.  Divide  24  lbs.  3  oz.  12  pwt  12  grs.  by  12. 

Ans.  2  lbs.  0  oz.  0  pwt.  1  gr. 

0.     Divide  25  yds.  3  qrs,  2  nails  by  13. 

Ans.  1  yd.  3  qrs.  3  nails,  IH  ^**' 

7.     Divide  3  cu.  yds.  19  cu.  ft.  990  cu.  in.  by  12. 
Ans.  8  eu.  ft.  059  cu.  in. 

S.     Divide  3  mi.  75  ch.  21  1.  by  7. 

Ans.  45  ch.  3  1. 

9.     What  is  i  of  2  m.  3  fur.  1  yd.  2  ft. 

Ans.  7  fur.  5  rds.  1  ft.  lOJ  iu. 
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ISCELLANioXJS  PROBLEMS, 


IN  DENOMINATE   AND  IN    COMPOUND    DENOMINATE 
NUxMBERS. 


448.  1.  Paid  $2  for  sawiug  3  cds.  26  cu.  ft.  of 
wood.  How  much  could  be  sawed  for  $1,  at  tbe 
same  rate  f  Ans.  1  cd.  77  cu.  ft, 

OPERATION   INDICATED. 

cd.  cu.  ft. 

2  I  3  20 


1  77  Au8. 

2.  Heory  traded  4  rubber  balls  for  3  pks.  4  qts. 
1  pt.  of  pecans.  How  many  did  he  get  for  each 
ball!  Ans.  7  qts.  J  pt. 

3.  An  English  weaver  sokl  7^  webs  of  cloth  of 
au  equal  number  of  yards  in  each  web  at  30£,  8s. 
3d.  2  far.  a  web.    How  much  did  he  receive  for  all. 

OPERATION  INDICATED. 


£,. 

K. 

fl. 

far. 

1 

£.      .s. 

il.    far 

3<) 

8 

3 

2 

or, 

30     8 
7A 

3     2 

228       2      IJ    3  7itiines30£=225    0    0    0 

2  '  7|  times  8d.  =        GO    0    0 

,  7|  times  3d.  =  22    2 

228      2      2      I  Ans.    7A  times 2  far.  =  15 


Ans.  228    2    2    1 

(309) 
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38 

oz. 
12 
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3 

22)1  IG 

G 

13 

5 

4 

10^1  Ans. 

310    Sonle^s  Intermediate^  PhUomphicAHtJunetic. 

4.  38  lbs.  12  oz.  15  drs.  of  butter  cost  $7J.   flow 
much  cau  be  bought  for  $1. 

Alls.  5  lbs.  4  oz.  lOiJ  drs. 

OPERATION   INDICATED. 

ErplaruUion  and  Rea&on, — 
111  this  problem,  we  have  the 
qiiautity  that  $7i=|3/  will 
buy,  auA  we  reason  as  fol- 
lows: Since  $^-f  will  buy  38- 
lbs.  12  oz.  15  drs.,  i  of  a  dol- 
lar will  buy  the  22d  part  and 
§,  or  $1  wih  buy  3  times  as 
much.-  In  the  operation  of 
all  problems  of  this  kind,  it  is  best  to  first  multiply  the  divi- 
dend by  the  denominator  of  the  divisor,  and  then  divide  the 
product  by  the  numerator  of  the  divisor,  as  shown  in  the 
above  partially  worked  operation. 

5.  A  fanner  sowed  3  bu.  3  pks.  6  qts.  of  oats 
on  eacli  of  3.5  acres.  How  much  oats  did  he 
sow  on  allt  Ans.  13  bu,  3  pks.  1  qt. 

6.  Divide  2G  tons,  13  cwt.  3  qrs.  12  lbs.  of  coal 
equally  among  12  families,  and  find  Avhat  each  will 
have  to  pay  at  $12  per  ton.  Ans.  $2G.G935. 

7.  How  many  days  at  $1.25  per  day  will  it  take 
a  man  to  earn  200  lbs.  12  oz.  of  beef  at  6  cents  a 
pound!  Ans.  9.G  +  days. 

8.  A  merchant  exchanged  3  yds.  2  qrs.  of  broad 
cloth  worth  $4  per  yard,  for  2Q  gals.  3  qts.  1  pt.  of 
molasses.  AVhat  was  tlie  molasses  w^orth  per  gal- 
lon! Ans.  52^  cents. 

9.  At  a  certain  distance  20  lbs.  of  steam  ex- 
panded the  mercury  in  a  Fahrenheit  thermometer 
3.5  degrees.  How  many  lbs.  at  the  same  distance 
would  be  required  to  expand  it  from  zeix)  to  the 
freezing  point!  Ans.  182f  lbs. 

10.  From  17  lbs.  5  oz.  take  2  lbs.  9  oz. 

Ans.  14  lbs.  12  oz. 
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24.  Te<i  is  worth  $.75  per  pound.  How  much  will 
you  sell  for  20c'  f  Ans.  4^*^  oz. 

25.  Butter  is  wortli  35 1"  per  jiouuil.  How  much 
can  you  buy  for  lOc^.  Ans.  4|  ounces. 

2(J.  Sell  4J  inches  of  silk  at  $2.75  per  yard,  and 
state  the  amount  Ans.  $.34|. 

27.  A  lady  wishes  to  buy  40/  worth  of  silk 
which  is  $3.(M)  per  yard.  How  much  will  you  sell 
her!  Ans.  4|  in. 

28.  Maple  syrup  is  worth  $1.02  a  gallon.  How 
much  can  be  bought  for  25/? 

Ans.  4^  gills,  or  1  pt.  J  gi. 

29.  A  clerk  commenced  work  on  the  17th  of 
Jatuniry,  and  discontinued  April  1st.*  He  receivecl 
$05  per  month.  How  much  was  due  him  counting 
January  17th,  but  not  April  Ist  f 

Ans.  $160.a34. 

Note. — In  rorapnting  salaries  and  rents,  all  months  are 
considered  as  containing  30  days. 

30.  What  cost  4  tons  1420  pounds  of  hay,  at 
$16.25  per  ton!  Ans.  $76,533. 

31.  AVhat  cost  376  pounds  of  hay  at  $15  per  ton  f 

Ans.  $2.82. 

32.  What  cost  1205  pounds  of  bran  at  80/  i>er 
cwt?  Ans.  $10.12. 
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I,  find  the  btsml  of  Tiis  Umi  Two  Saiss. 


449.  1.  How  many  years,  months,  days,  hours. 
and  minutes  from  4:20  o'clock  p.  m.  June  10, 1881,  t<j 
9:15  o'clock  A.M.  August  14, 1886,  not  allowing  for 
leap  years  and  counting  30  days  to  the  month? 

OPERATION, 

yr.  mo.  <l.  hr.  min. 

1886  8  14  9  15 

1881  6  10  10  20 

5  yrs.    2  mos.    3  ds.      16  hrs.  55  min.  Ans. 
Efplanal ion.— In  all  problems  of  this  kind,  we  write  the 
lat€ir  date  first,  since  it  expresses  the  greater  period  of  tinu;, 
and  the  earlier  date  beneath.    Then  subtract  as  in  com2>oiuid 
deuominat^  numbers. 

Note.— The  mouths  are  numbered  from  January,  and  tlie 
hoars  are  counted  from  12  o'clock  at  night. 
SECOND  OPERATION. 
The  time  from  June  10, 1881  to  June  10, 1886      =    r*  yrs. 
«'      *'        "    5uue  10,  1886  to  Aug.  10,  1886      =    2  moa. 
ii      a        a    4:20  p.  M.  Aug.  10,  1886  to 

4:20  P.  M.  Aug.  13,  1888  =    3  ds. 

I*       u        u    4.20  p.  M.  Aug.  13,  1886  to 

8:20  A.  M.  Aug.  14,  1886  =  16  hrs. 

''       ''        "    8:20  A.  M.  Aug.  14,  1886  to 

9:15  A.  M.  Aug.  14,  1886  =  55  min. 

NOTK. — While  botli  of  the  above  operations  are  correct 
according  to  the  conditions  of  the  problem,  and  conform  to 
the  usual  method  of  finding  the  time  between  dates,  neither 
operation  gives  an  accurate  result,  for  the  reason  that  some 
years  and  some  months  contain  more  days  than  other  years  and 
other  months.  The  only  accurate  way  is  when  the  time  is  less 
than  one  year,  to  count  the  exact  number  of  days  in  each 
month  of  intervening  time,  or  refer  to  a  time  table.  When  the 
time  ia  more  than  one  year,  find  the  days  for  the  months,  as 
almve,  and  aUow  365  days  for  common,  and  366  for  leap  years 

2.  The  Declaration  of  Independence  was  ratified 
July  4, 1776 ;  the  battle  of  !Xew  Orleans  was  fonglit 
Jan'y  8, 1815.  What  is  the  time  between  these  two 
dates,  by  the  usual  method  f    Ans.  38  yrs.  G  mos.  4  ds. 
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3.  Jamestown,  Va.,  was  first  settled  May  23, 
1607,  and  the  Pilgrims  landed  at  Plymouth  Decem- 
ber 22, 1620.  What  time  intervened,  by  the  usual 
method  ?  Ans.  13  yrs.  6  mos.  29  ds. 

4.  A  note  was  dated  January  10, 1884,  and  was 
made  payable  2  years  after  date.  When  did  it 
l)ecome  due;  how  many  days  did  it  run,  by  the 
usual  method;  and  how  many  days  counting  actual 
time;  no  allowance  to  be  made  for  days  of  grace! 

Ans.  January  10, 1886,  it  matui*ed ; 
720  ds.  by  the  usual  method; 
731  ds.  actual  time. 
6.    A  note  is  drawn  Oct  15, 1885,  and  made  pay- 
able 3  months  after  date.    When  does  it  mature, 
allowing  3  days  of  grace  according  to  business 
custom,  and  how  many  days  does  it  run,  actual 
time!  Ans.  Matures  Jan'y  18, 1886; 

Runs  95  days. 

6.  A  note  is  drawn  Oct.  15, 1885,  and  made  pay- 
able 90  days  after  date.  When  does  it  mature, 
allowing  the  customary  3  days  of  grace,  and  how 
many  days  does  it  run,  actual  timet 

Ans.  Mature^  Jan'y  16, 1886. 
Runs  93  days. 

Note. — It  is  the  custom,  when  uiatnring  commercial  instni' 
meuts,  to  be  governed  strictly  by  the  terms  expressed  therein. 
When  they  are  made  payable  in  years  or  months,  they  are 
matured  in  years  or  mouths,  counting  them  as  they  mn  from 
the  dat«  of  the  instrument.  When  they  are  made  payable  in 
<lays,  they  are  matured  in  days,  the  actual  number  of  days 
in  each  month  of  the  intervening  time  being  connt€<l. 

The  day  that  a  note  or  other  instrument  is  dated  is  not 
counted  as  one  of  the  days  which  it  has  to  run.  The  day  it 
matures  is  however  counted. 

Wlien  discounting  notes,  bills  of  exchange,  «^tc.,  the  actnal 
number  of  days  which  the  instrument  has  to  run,  is  counted, 
to  compute  the  interest,  whether  it  is  drawn  in  years,  months, 
or  days. 

For  an  elaborate  elucidation  of  all  kinds  of  discount  oi>er- 
atious,  see  SouM's  Philosophic  Prurtical  Mathematics. 
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Time  Table.  316 

460.  !riMB     TABLB 

Showing  the  Time  In  Days  from  January  1    to  any   Day   in 
the  Year»  Inclusive  of  the  First  and  Last  Day. 


In  leap  years  when  the  time  embraces  February ,  1  day  must 
be  adde<l  to  the  result  of  the  table. 
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TO  DETERMINE  THE  DAY  OF  THE  VEEK  OM  WHICH 
AN  EVENT  DID  OR  JAM  OCCUR. 

451.  A  convenient  method  of  dctermintng  im- 
mediately what  day  of  the  week  any  date  trans- 
pired, or  will  transpire,  from  the  commencement  of 
the  Christian  era,  for  the  term  of  three  thousand 
years. 

452.  Tho  following  table  shows  the  ratio  to  be  added 
for  each  mouth: 

TABLE  OF  MONTHS. 


Jannary,  ratio  is 3 

February,      **      6 

March,  "     6 

April,  "     2 

May,  "     4 

June,  "     0 


July,         ratio  is 2 

August,         **      5 

September,    **      1 

October,        *'      3 

NovemlMir,    "      6 

December,     "      1 


Note. — In  leap  years,  the  ratio  of  January  is  2  and  the 
ratio  of  Febniary  is  5.  There  is  no  chauge  in  the  ratios  of 
the  other  mouths. 

453.  The  folio wiug  table  shows  the  ratios  to  be  added 
for  each  century  of  the  Christian  era : 

TABLE    OF    CENTURIES. 

200,     900,  1800,  2200,  3000,  the  ratio  is 0 

300,   1000,  theratiois 6 

400,   1100,   1900,  2300,  2700,   theratiois 5 

500,   1200,  1600,  2000,  2400,  2800,  the  ratio  is 4 

600,   1300,  the  ratio  is 3 

700,   1400,   1700,  2100,  2500,  2900,  the  ratio  is 2 

100,     800,   1500,  theratiois 1 

464.      DIRECTIONS    FOR   THE    OPERATION. 


1.  Add  to  the  given  ycar^  {omitting  tl^e  century 
figures)  one-fourth  part  of  itself^  rqecting  tlie  frac- 
tions j  if  any. 

2.  To  this  sum  add,  1^,  tJie  day  of  tJie  given  month; 

29,  add  the  ratio  of  the  month,  as  per  table  of  months; 

30,  add  theratioof  the  century  as  per  table  of  centuries. 

3.  Divide  this  sum  by  7.  The  remainder  is  the  day 
of  the  week  counting  ISunday  as  the  first  day,  Mon- 
day as  the  second,  etc. 
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PROBLEMS. 

1.  The  battle  of  Shiloh  was  commenced  on  the 
6th  of  April,  1862.    What  was  the  day  of  the  week  ? 

Ans.  »Sunday. 

OPERATION. 

The  given  year,  omitting  the  centuries,  is 62 

i  of  same,  rejectinff  fractions,  is 15 

The  day  of  the  month  was  the 6 

The  ratio  of  April  is 2 

The  ratio  of  1800  is 0 

This  sum,  divided  by  7,  gives  7)  85 

12  and  1  remainder 12-f  1 

The  1  remainder  signifies  the  tirst  day  of  the  week — Sunday. 

2.  The  Declaration  of  Independence  was  signed 
July  4,  1776.     What  was  tlie  day  of  the  week! 

Ans.  Thursday. 

OPERATION. 

Given  year  is 76 

i  of  S!ime  is 19 

Day  of  month  is 4 

Ratio  of  Jnly  is. . . .  2 

Ratio  of  1700  is  ... .  2 

Divide  hy  7)  103 

14-|-5  remainder — Thursday. 

3.  Gten.  R.  E.  Lee  was  born  June  19, 1807.  What 
was  the  day  of  the  week  !  Ans.  Friday. 

4.  Martin  Luther  was  born  I^ov.  10, 1483.  What 
was  the  day  of  the  week  f  Ans.  Monday. 

5.  What  day  of  the  week  will  January  1  occur 
in  2000!  Ans.  Saturday. 

6.  On  what  day  of  the  week  were  you  born,  and 
if  you  live  to  be  150  years  old,  as  we  wish  you  may, 
on  what  day  of  the  week  will  you  die! 
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IIFFEREITCE  OF  LATITUDE. 


455.  Latitude  is  the  distance  in  degrees,  min- 
utes, and  seconds,  of  any  place  on  the  globe,  Nortli 
or  South  of  the  equator. 

Latitufle  is  reckoned  from  the  equator  to  each  pole  of  the 
earth,  aiul  like  arcs  of  all  circles,  is  measured  iu  degrees, 
minutes,  and  seconds,  and  can  never  he  j^reater  than  a  quad- 
rant, or  90  degrees.  The  earth  not  heing  a  perfect  sphere, 
hut  ohlate,  or  flattened  at  the  poles,  the  degrees  varj'  slightly 
iu  length  toward  the  imles. 

The  ditlcreiice  of  latitude  hetween  two  places  is  found  hy 
Buhtractiou  or  addition,  as  in  compound  denominate  nuni- 
hers. 

1.  The  latitude  of  Washington  City  is  38o  53' 
39"  North,  and  that  of  New  Orleans  is  L*9o  50'  59'' 
Nortli.    liequired  the  difference  of  latitude. 

OPERATION. 
Lat.  of  Washington   =  38^  53'  39"  N. 
Lat.  of  New  Orleans  =  29o  50'  59"  N. 


Dif.  of  latitude  =     8^  50'  40"  ^Vns. 

Explanation.—  Since  hoth  places  are  on  the  same  side  of  the 
equator,  that  is,  in  North  latitude,  wo  subtract  the  lesser  lat^ 
itu<le  from  the  greater.  When  the  latitnde  of  one  jdaco  is 
North,  and  that  of  the  other  South  of  the  equator,  we  add 
the  two  latitudes  together,  and  their  sum  will  he  their  difler- 
ence  of  latitude. 

2.  The  latitude  of  Mobile  is  30©  41'  20"  Nortli, 
and  that  of  Quebec  is  40^  48'  17"  North.  What  is 
their  difference!  Ans.  lOo  C  51". 

3.  Philadelphia  is  in  latitude  39o  50'  53"  North, 
and  Rio  de  Janeiro  22^  54'  24"  South.  What  is 
their  difference  f  Ans,  02o  51'  17". 

(3  18> 
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^iilFFERENCE  OF  LOKaiTUDE. 


456.  The  Longitude  of  a  place  is  its  distance 
in  degrees,  minutes,  and  seconds.  East  or  West, 
from  a  given  meridian,  measured  on  the  equator. 

A  degree  of  longitude  ou  tbe  equator  is  69.1638  statute 
miles,  but  since  all  lueridiaus  are  drnwu  through  the  poles 
and  meet  in  a  point,  they  gradually  converge  as  we  advance 
from  the  equator,  aud  vary  in  length  with  each  degree  of 
latitude,  until  they  meet  in  the  polos,  and  the  longitude  be- 
comes nothing. 

457.  A  Meridian  is  an  imaginary  circular  line 
on  the  surface  of  the  earth,  passing  through  the 
poles  and  any  given  place. 

The  meridian  from  which  longituie  is  reckoned  is 
called  the  first  meridiaii,  or  standard  meridian,  and 
is  marked  (P.  All  places  east  of  the  first  or  stand- 
ard meridian,  within  180^,  are  in  east  longitude; 
and  all  places  west  of  the  first  or  standard  meridian, 
within  180O,  are  in  west  longitude. 

The  English  reckon  longitude  from  the  meridian  of  Green- 
wich ;  the  French  from  that  of  Paris.  The  government  of 
the  Unitetl  States  usually  reckon  longitude  from  the  English 
standard  meridian,  Greenwich.  In  American  maps,  the  meri- 
dian of  Greenwich  is  printed  at  the  top  and  the  meridian  of 
Washington,  the  capital  of  the  U.  S.,  is  printed  at  the  bottom. 

The  difference  of  longitude  between  t.vo  places  is  found  like 
the  difference  of  latitude,  by  subtraction  pr  addition,  as  iu 
compound  denominate  numbers. 

(3  19/ 
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1  Tbe  lonf^tiiile  of  Galveston  is  04©  47'  26" 
West;  of  Liverpool  3o  4'  16"  West.  What  is  their 
diflfereacet  Aus.  91o  43'  10". 

OPERATION. 

Loug.  of  Galveston  =  94©  47'  26"  W. 
Long,  of  Liverpool    =    3°    4'  16"  W. 


Dif.  of  Longitude      =  Uio  43'  10"  Ans. 

^jcp/ana/ion.— Since  both  plact's  are  in  West  longitatlef  we 
subtract  the  lesser  fronii,he  greater.  When  one  place  is  in 
West  and  the  other  in  East  longitude,  we  a<l(l  the  longitudes  of 
the  two  places  together,  and  if  their  sum  is  more  than  180 
degrees  we  subtract  it  from  360  degrees,  because  the  shortest 
distance  between  the  places  wouhl  then  be  the  other  way 
around  the  world. 

2.  Cape  Flattery,  W.  T.,  is  in  longitude  124o  44' 
30"  West.  Hong  Kong,  Oh.,  is  in  longitude  114o 
9'  32"  East.    What  is  their  difterencef 

Ans.  1210  5'  58". 


OPERATION. 


Long,  of  CapeFhittery=124o  44'  30"  W, 
Long.of  Hong  Kong    =114©  9'32"E. 


2380  54'   2'- 


360^   0'   0" 
2380  54'   2" 


1210    5' 58" 


3.  The  longitude  of  Calcutta  is  88o  20^  11"  East, 
of  Trieste,  13^  46'  East.   What  is  their  difference! 

Ans.  740  34/ 11//. 

4.  The  longitude  of  Havana  is  82o  21'  17"  West, 
and  of  Antwerp  4^  24'  44"  East.  What  is  their  dif- 
ference  !  Ans.  860  46'  1". 

5.  St.  Petersburg  is  in  longitude  30°  10'  22" 
East.  Cedar  Keys  is  in  longitude  83^  1'  57"  West. 
Find  their  difference,  Ans.  113o  21'  10", 
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iONGITTJDE  AND  TIME. 


458.  The  circumference  of  the  earth,  being  a 
great  circle,  is  divided  into  360  equal  parts  called 
Degrees  of  Longitude, 

The  earth  revolves  on  its  axis,  from  west  to  easty 
once  in  24  hours — which  gives  the  sun  the  appear- 
ance of  passing  around  the  earth  from  east  to  west 

Now,  since  the  earth  revolves  once  in  24  hours, 
all  parts  of  its  surface  or  circumference — the  36(P 
of  longitude — ^pass  under  the  sun  during  that  space 
of  time.  Hence,  since  360o  are  passed  under  the 
sun  in  24  hou^s,  ^  part  of  360°,  or  15°  of  longitude 
are  passed  in  1  hour.  Since  15°  are  passed  in  1 
hour,  or  60  minutes,  ^^^  part  of  15^,  or  15'  of  longi- 
tude are  passed  in  1  minute.  Since  15'  of  longitude 
are  passed  in  1  minute,  or  60  seconds,  -g^  part  of  15', 
or  15"  of  longitude  are  passed  in  1  second. 

Then  since  15^  of  long. =1  hour  of  time, 

10      a       =yVoflhr.(60min.)=4min. 
of  time. 
Then  since  15'  of  long.=l  minute  of  time, 

V      ^*        =TVof  lmin.(60sec.)=4sec. 
of  time. 
Then  since  15"  of  long.=l  second  of  time, 

1"      "       =,^  of  a  second  of  time ; 
Or,  since     1'       *^      =4  seconds  of  time, 

1"      ''      =^of4sec.=^,or  VyOf  a 
second  of  time. 

41  /aai) 
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459.    From  tbe  foivgoihig,  we  deduce  tLe  follow 
iug: 

COMPARATIVE  TABLE  OF   LONGITUDE  AND  TIME 


IGOo  long. 

make 

a  difference 

150    u 

16'     « 

15"     " 

10     u 

V     " 

1"    « 

ii 

u 

ii 


1      " 

*  1  minute 
1  second 
4  minutes 
4  seconds 

jV  second 

Longitude  and  Time  give  rise  to  two  classes 
of  problems,  as  follows: 

1.  To  reduce  time  to  longitude,  or  to  find  tlie. 
difterence  of  longitude  between  two  i>hice8,  when 
the  difference  of  time  is  known.  . 

2.  To  reduce  longitude  to  time,  pr  to  find  the 
difterence  of  time  between  two  places,  when  the 
difference  of  longitude  is  known. 


460. 


PROBLEMS   UNDER  THE   FIRST  CLASS. 


461.     1.  Reduce  11  hrs.  20  min.  40  sec  of  time  to 
longitude. 

OPERATION. 
11  hrs.     20  min.     40  sec.  Eiplanaiion,—^\\\ce  ac- 

15  cordiug  to    the    forejjjoiug 

eliu>i<latious,  1  hr.  =  15^  of 

1-nr  111/  Ik//    V  lon^ritmle,  1  iiiiu.  =  15'  of 

1  i\)^  10'  0"  Ans.     longitude,  andl  second  = 

15"  of  longitude  there  are 
15  times  as  niaiiy-,  ',  and"of  longitude  as  there  are  lira.,  min., 
and  sec.  of  time.  Hence  in  all  problems  of  this  kind,  w© 
multiply  the  different  units  of  time  by  15,  as  in  multiplication 
<»f  compound  denominate  numbers;  and  thus  convert  them 
into  units  of  longitude. 
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2.  The  difference  of  time  between  two  places  is 
3  brs.  15  min.  24  sec.  What  is  their  difference  of 
longitude!  Ans.  48o  51'  0". 

3.  The  difference  of  time  between  !N^ew  York  and 
Chicago  is  54  min.  19  sec.  What  is  the  difference 
of  longitude!  Ans.  13^  34'  45". 

4.  When  it  is  11  o'clock  16  minutes  ly^^  seconds 
A.  M.  at  Boston,  it  is  10  o'clock  A.  m.  at  !N^ew  Orleans. 
Find  the  difference  of  longitude. 

OPEEATION  INDICATED. 

Time  at  Boston  11  hrs.  16  min.  1/^  sec. 

Time  at  New  Orleans   10  hrs.     0  min.      0  sec. 


Difference  of  time  1  hr.    16  min.  lyV  sec. 

1^ 

190  0'  19". 

5.  The  longitude  of  Eome,  Italy,  is  12o  27'  E.j 
the  difference  of  time  between  Kome  and  Mobile, 
Ala.,  is  6  hrs.  41  mia.  bl\^  sec.  What  is  the  longi- 
tude of  Mobile,  West!  Ans.  880  2'  28"  W. 

OPERATION  INDICATED. 

6  hrs.  41  min.  57|f  sec.=dif.  of  time. 
15 

1000         29'              28"  =  dif.  of  longitude. 
12Q         27' 0"  =  longitude  of  Kome,  E. 

880  2'  28"  =  longitude  of  Mobile,  W. 

Note. — When  the  Dif.  of  Long,  given  is  that  of  two  places 
whicli  are  in  opposite  longitnues^  and  the  Long,  of  oue  of 
them  is  given  to  find  that  of  the  other,  we  subtract  the  long- 
itude of  the  given  place  from  the  Dif.  of  Long,  and  thereby 
find  the  longitude  of  the  other. 

This  is  done  because  the  Dif.  of  Long,  between  the  two 
places  is  equal  to  their  sum  (oue  being  E.  aud  the  other  W.) 
and  consequently,  when  the  Long,  of  one  is  given,  that  of  the 
other  is  found  by  subtraction.  iShould  the  Dif.  have  been 
that  of  two  places  in  the  same  kind  of  Long.,  we  would  then 
haye  added  to  find  the  longitude  of  the  other. 
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G.  When  it  is  12  m.  iu  New  York,  it  is  18  inin. 
2^  sec.  past  11  o'clock  at  Cincinnati.  What  is  their 
difference  of  longitude!  Ans.  10^  29^  21", 

OPERATION  INDICATED. 

12  hrs.     0  mill.     0    sec. 
11  hrs.   18  min.     2f  sec. 


41  min.  57f  sec.  x  15  =  10^  21K   21". 


•5 


PROBLEMS  OF  THE  SECOND  CLASS. 


462.  1.  Reduce  30^  42'  50"  of  longitude  to 
time. 

OPERATION.  Explanation— Ab 

15)300         42'  50"  Hhowu  by  the  foreffo- 

'   —I iiig  elacidated  table 

2  hrs.    2  min.  5U  sec.  Ans.    oflongitude  and  time 

equivalents,  15^  of 
longitude  =  1  hr.  of  time,  15'  of  longitude  =  1  min.  of  time, 
and  15"  of  longitude  =  1  sec.  of  time ;  tlTerefore,  there  will 
be  tV  as  many  hourSf  minutes^  and  seconds  of  time  as  there  are 
degrees,  minuieSt  and  seconds  of  longitude^  and  hence  we  divide 
the  °,  ',  and  "why  15,  as  in  division  of  compound  denominate 
numbers,  and  fhus  reduce  longitude  to  time. 

2.  The  longitude  of  Paris,  France,  is  2^  20^  15" 
E.,  and  of  Berlin,  Germany,  13o  23'  44"  E.  What  is 
the  difference  of  time?  Ans.  44  min.  13||  see, 

OPERATION. 

130        23'        44"  =  longitude  of  Benin,  E, 
20        20'        15"  =         '^        "    Paris,  E. 

15)  no         3'        29"  =  difference  of  longitude, 
44  min.  13^  sec.  =  difference  of  time. 
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3.  The  longitude  of  Bombay,  ludia,  is  72^  54' 
East;  of  St.  Louis,  Mo.,  90o  15'  15''  West.  What  is 
the  difference  of  time,  and  when  it  is  10  A.  m.  in  St 
Lonis,  what  is  the  time  in  Bombay? 

OPERATION. 

72C  54'  0"  =  longitude  of  Bombay,  E. 

90O  15'  15"=  ''         St.  Louis,  W. 


15)  163Q  9'  15"  =  difference  of  longitude. 

10  hrs.    52  miu.  37  sec.  =  difference  of  time,  or 

the  length  of  time  it 
10  hrs.  =  St.  Louis  time,    is  10  o'clock  in  Bom- 

bay,  before  it  is  10 

20  hrs.  52  min.  37  sec,        A.  m.  in  St.  Louis, 
or    8  hrs.  52  min.  37  sec.  P.  M.  in  Bombay. 
4.    The  difference  of  longitude  between  St.  Paul 
and  Cincinnati  is  10^  35'  24".    What  is  the  differ- 
euce  of  time!  Ans.  42  min.  21f  sec. 

6.  The  longitude  of  New  Orleans  is  90^  4'  9". 
The  longitude  of  San  Francisco  is  122o  26'  45". 
What  is  the  difference  in  time,  and  when  it  is  12  m. 
in  New  Orleans,  what  is  the  time  in  San  Fran- 
cisco f 

OPERATION  INDICATED. 

1220  26^        45" = longitude  of  San  Francisco 

90O  4'         9"=  <^        New  Orleans. 


15)  320         22'        36"=diflerence  of  longitude. 
2  hrs.      9 min.  30|  sec.=dif.  of  time. — IstAns. 

12  hrs.      Omin.    0    sec. = New  Orleans  time. 
2  hrs.      9  min.  30|  sec.=dif.  of  time,  or  time 

before  12  m.  in  San 

Francisco. 
9  hrs.    50  min.  29 J  sec. =50  minutes  29|  sec- 
onds past  9  A.  M.,  San  Francisco  time. — 2d  Ans, 
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6.    The  longitude  of  Boston  is  71o  3'  30'',  and 

the  longitude  of  Chicago  is  87^  37'  45".    AMiat  is 

the  tune  in  Boston  when  it  Ls  10  o'clock  A.  M.  iu 

Chicago! 

Ans.  11  o'clock  0  niin.  and  17  sec.  A.  m. 

OPERATION. 

870        37'        45"  =  longitude  of  Chicago. 
710  3'        30"  =  '*  Boston. 


15)  160        34'        15"  =  difference  of  longitude. 

1  hr.      6  niin.  17  sec. = difference  of  time,orthe 

length  of  time  it  is  10 

A.  M.  in  Boston  before 

10  lirs.=Chicago  time  >  it  is  10  a.m.  in  Chicago. 

added.  I 


11  hrs.  6  min.  17  sec.  A.  M.  Ans. 


7.  In  traveling  from  Washington,  longitude  77^ 
0'  15"  W.,  to  New  Orleans,  longitude  IKP  4'  0"  W., 
how  much  time  will  an  exactly  running  watch  ai>pear 
to  gain!  Ans.  52  min.   15f  sec. 

8.  The  longitude  of  Greenwich  is  0,  of  Astoria, 
Oregon,  123^  49'  42".  How  nuich  earlier  does  the 
sun  rise  in  Greenwich  than  in  Astoria,  Or.! 

Ans.  8  hrs.  15  min.  18|^  sec. 
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SYNOPSIS  FOR  REVIEW. 


DcHue  the  following  words  and  phrases: 
427.  Reduction    of  Denominate  Numbers.    428, 
430,  and  431.  Keductioii  Descending.    432, 433,  and 
434.  Eciluctiou  of  Denomiuate  Fractious.  435  and 

436.  Eeductlou  of  Deuomlnate  Decimals.    429  and 

437.  Reduction  Ascending.  438.  Reduction  of 
Denominate  Numbers  to  Denomiuate  Fractions  of 
a  Higher  Unit.  439.  Reduction  of  Denominate 
Numbers  to  Denominate  Decimals  of  a  Higher  Unit. 
440.  Reduction  of  Denomiuate  Fractions  to  Frac- 
tions of  Higher  Denominations.  441.  Reduction  of 
Denominate  Fractions  to  denominate  Decimals  of 
Higher  Denominations.  442.  Reduction  of  Deci- 
mal Denominate  Numbers  to  Decimals  of  Higher 
Denominations.  443.  Reduction  of  Decimal  Denom- 
inate Numbers  to  Fractions  of  Higher  Denomina- 
tions. 444.  Addition  of  Compound  Denominate 
Numbers.  445.  Subtraction  of  Compound  Denom- 
inate Numbers.  446.  Multiplication  of  Compound 
Denominate  Numbers.  447.  Division  of  Compound 
Denominate  Numbers.  448.  Miscellaneous  Prob- 
lems in  Compound  Denominate  Numbers.  449. 
Time  between  Dates.  454.  Directions  for  Finding 
Uie  Day  of  the  Week  on  which  an  Event  Did  or 
May  Occur.  455.  Latitude.  456.  Longitude.  457. 
Meridian.  458.  Longitude  and  Time.  459.  Table 
of  Longitude  and  Time.  461.  Reduction  of  Time 
to  Longitude.  462.  Reduction  of  Longitude  to 
Time> 
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TIO  AND  PROPORTION. 


RELATIONSHIP    AND    EQUIVALENCY    OF    NUMBERS. 


463*  Ratio  is  derived  from  a  Latin  word  signi- 
fying relation  or  connection.  It  originates  in  the 
comparison  and  nnmerical  measnrement  of  num- 
bers. 

464.  Wc  would  define  Ratio  to  be  the  measure 
of  the  relation  of  two  similar  quantities.  Thus,  the 
ratio  of  C  to  2,  is  G  4-  2,  and  is  equal  to  3.  If  we 
.ask  what  is  the  relation  of  6  to  2,  the  correct  answer 
would  be  G  is  3  times  2.  We  thus  see  that  the  i-atio 
three  is  the  number  which  measures  the  relation  of 
G  compared  with  2,  and  therefore,  that  Kitio  is  not 
merely  the  relation  of  two  similar  numbers,  but  the 
measure  of  this  relation. 

465.  The  Terms  of  a  Ratio  are  the  numbers  com- 
pared. The  first  term  of  a  ratio  is  the  antecedent, 
which  means  going  before;  the  second  term  is  the 
CONSEQUENT,  which  meniis  foUotving. 

466.  The  Sign  of  Ratio  is  the  colon  ( : ),  which 
is  the  sign  of  division,  with  the  horizontal  line 
omitted.  Thus  the  ratio  of  G  to  2,  is  written,  6  : 2. 
Katio  is  also  indicated  by  writing  the  consequent 
under  the  antecedent  in  the  form  of  a  traction. 
Thus,  the  ratio  of  G  :  2  is  often  written  f . 

467*  An  Inverse  Ratio  is  the  quotient  of  the 
consequent  divided  by  the  antecedent.  Thus,  the 
inverse  ratio  of  8  :  4,  is  |. 
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468.  The  Talae  of  a  ratio  is  the  quotient  of  the 
antecedent  divided  by  the  consequent,  and  is  always 
an  abstract  number. 

469.  A  Simple  Ratio  js  the  ratio  of  two  num- 
bers, as  8 :  4. 

470.  A  Compound  Ratio  is  the  ratio  of  the 
products  of  the  corresponding  terms  of  two  or 
more  simple  ratios,  a«  follows: 

6*2) 

g;^>  =  6x8:2x4;  or  fx|  is  a  compound 

ratio,  =  6. 

471 .  The  Reciprocal  of  a  ratio  is  the  quotient  of 
1  divided  by  the  ratio,  or  it  is  the  quotient  of  the 
consequent  divided  by  the  antecedent.  Thus,  the 
ratio  of  6  to  2  is  6  :  2  or  I,  and  its  reciprocal  is, 
l-^J  =  t,ori. 

472.  The  Ratio  of  two  fractions  is  obtained  by 
reducing  them  to  a  common  denominator  and  then 
comparing  their  numerators.  Thus,  the  ratio  of 
f  :  4  is  the  same  as  5  :  2. 

473.  The  Ratio  of  Compound   Denominate 

numbers  is  found  by  reducing  them  to  the  same 
denomination  and  then  making  the  comparison. 

From  the  foregoing  definitions  and  elucidations, 
the  following  formnUis  and  general  principles  are 
decluced: 


FORMULAS. 


474*    1.    Tlie  Ratio  =  tlie  Antecedent  -r  Consequent 

2.  Tlie  Consequent  =  Antecedent  -^  Ratio. 

3.  The  Antecedent  =  Consequent  x  Ratio. 
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14.  '  A  grocer  has  coffee  at  12 J/  i)er  x)oaQd,  aud 
a  coal  dealer  has  coal  at  40/  per  barrel.  If,  iu 
exchaugiDg,  the  grocer  puts  his  coflfee  at  14/,  what 
should  the  coal  dealer  charge  for  his  coal ! 

Aus.  44J/  per  barrel. 


CLASSIFICATION. 

OPERATION 

12i            14 

^4 

40 

25 

2 
40 

441/ 

or 

thus: 

CLASSIFICATION. 

OPERATION 

/8 
2 

-.aiii. 
3 

40/ 

25 

2 
40 

Note. — The  student  should  write 
the  reasoning  for  the  oi^erations. 


4^/  gaia. 
40/  vahie  of  coal. 


44 J/ price  of  coal. 


15.  If,  with  $8.10,  you  cau  buy  9  yards  of  cloth, 
how  many  yards  cau  you  buy  for  $5.40 1 

Aus.  G  yds. 

16.  If  6  yds.  cost  $7.20,  how  much  will  12  vds. 
cost!  Aus.  $14.40. 

17.  If,  for  12  cents,  you  cau  buy  f  of  a  yard, 
how  many  yards  can  you  buy  for  36  cents  f 

Aus.  2  yds. 

18.  If  3  of  a  ton  of  hay  cost  $15,  how  much  will 
3000  pounds  cost!  ^  Aus.  $:30. 
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478.  Proportion  arises  from  the  comparisou  of 
ratios.  It  is  a  comparison  of  the  results  of  two 
previous  comparisons.  Every  i>roportion  involves 
three  comparisons;  the  first  two  were  those  which 
produced  the  ratios;  and  the  third  that  which  com- 
pares or  equates  the  ratios. 

Proportion  is  the  expression  of  the  equality  of 
equal  ratios;  or  it  is  the  comparison  of  two  equal 
ratios.  Thus,  6  :  2  : :  15  :  5  is  a  proportion,  and  is 
read  6  is  to  2  as  15  is  to  5. 

Thus,  the  ratio  of  6  :  2  as  15  :  5  is  a  proportion, 
i.  e.four  quantities  are  in  proportion^  when  the^r«^ 
is  the  same  viultiple  or  part  of  the  second^  that  the 
third  is  of  the  fourth. 

479.  The  Sign  of  Proportion  is  a  double  colon 
(: : ),  or  the  sign  of  equality  (=).  Thus,  the  above 
proportion  is  expressed  6  :  2  :  :  15  :  5,  or  6 :  2=15  :  5. 
The^r«^  is  readj  G  is  to  2  as  15  is  to  5.  The  second 
is  read,  the  ratio  of  6  to  2  equals  the  ratio  of  15 
to  6. 

480.  The  Terms  of  a  proportion  are  the  num- 
bers compared. 

481.  The  Antecedents  of  a  projiortion  are  the 
first  and  third  terms. 

482*  The  Consequents  are  the  second  and  fourth 
terms. 

483.    The  Extremes  are  the  first  and  fourth 
terms. 
484*    The  Means  are  the  second  and  third  terms. 

(331» 
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To  iud  the  ealcubitor  in  thi8  coutmcte*!  work,  we 
present  the  followiiijx 


515. 

li%   =  loo  =  ¥0 

n7c  =  t'^o  =  i\ 

H7c  =  ,%%  =  V* 
,io  '/«  =  iV^,  =  A 

'^iV'  =  m  =  A 
•»«  y^  =  A'v  =  I 

50  y,  =  II,  =  i 

«34'/  =  i"ei-  =  i 

100.^  =  128^  ==  the  whole  number,  or  the  whole  of  a  thing. 
150  (/f  =  -JJo  =  one  and  one-hnl  ft  lines  the  whole  number. 
200   %   =  f ^  =  two  tiuHs  the  whole  nnniher. 


TABLE 

;  and   t-onversely 

■A=   14% 

.     »»                   u 

-:'5=     li% 

•       kk                      u 

6^0=  n% 

.          »k                                     4( 

h=    2J% 

.          »4                                    <i          - 

3^0=      3i% 

.       U                          ii 

-A=    6i% 

.          4k                                     <i 

A=    8i% 

.     u                  u 

A-  =  10  % 

.     u                  u 

i  =  12J% 

.       U                          (4 

^   =  161% 

.     u                    ii 

A  =  1837^ 

.        4(                          4( 

i  =  20  Yc 

.       •(                         U 

i  =  25  % 

.     u                 a 

A   =33S7, 

.     <;                 it 

^  =  374% 

.     ik                 i« 

!   =  40  7. 

.        U                          (i 

J   =  50  % 

.        U                          ii 

i   =  G2i% 

.     u                 u 

S  =cc§7, 

.     u                 u 

3  =  75  c/. 

.     a                 u 

•1}  =  mvc 

•     ii                  ii 

I  =  87i  7c 
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PROBLEMS. 


1.     What  is  20%  of  $4204.20?       Ans.  $852.84. 

FIRST  OPERATION.  SECOND  OPERATION. 

$42.64.20 

20  »■>  I  $4204.20 

$852.84  Alls. 


$852.8400  Aus. 

Explanation— %mQe  20%'  is  i  of  Iho  niiioniit,  we  therefore, 
ill  the  second  operation,  ilivi<le  by  5  ami  thus  obtain  the  cor- 
rect result. 

2.     What  is  2i%  of  $500?  Ans.  $12.50. 

:\.     What  is  10%  of  450  pomuls  ? 

Aus.  45  pounds. 

4.  What  is  12i%  of  1000  cliirkensf 

Ans.  200  diidvons. 

5.  AVhat  is  20%  of  444  apples! 

Ans.  ^S};  apph»s. 

CLASSIFIED  PROBLEMS. 


5^6.  To  find  the  Percentage  and  the  Amount  or 
Difference  J  when  the  Base  and  the  Rate  Per  Cent 
are  given.  Or  in  Commercial  Problems^  to  find 
the  selling  pricCy  when  the  cost  and  the  gain  or 
the  loss  per  cent  are  given. 

1.     What  is  20%  of  550?  Ans.  1 10. 

OPERATION. 

5.50  Explanation.  — In   all 

20            or  5  I  550                   problems  of  this  kind, 

^                        *  *       — -             for  reasons  above  given 

J  10,  Ans.      we  first  divide  by  100, 

1 10.00  Ans.  which  is  done  by  point- 
ing oft'  two  places  and 
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then  multiply  by  the  given  rate.  Or,  when  the  rate  is  an 
aliquot  part  of  100,  we  take  snoh  a  part  of  the  number  as  the 
rate  per  cent  is  part  of  100. 

2.  What  is  25%  increase  of  500  pouudS;  and 
what  is  the  amoant?. 

Ans.  125  percentage  increase,  and 
625  amount. 

OPERATION. 
5.00  Explanalton,—la 

or     4  500  *^^   problem    wo 

find  the   percout- 

^  rtc  J.  affo  as  above,  and 

125=percentage.  then  add  the  same 
to  the  base. 
125  +  500  =  625  pounds,  amount. 

617.  From  the  foregoing  elucidations  we  derive 
the  following  general  directions  for  iindiug  the 
Percentage  and  the  Amount  or  Difference: 

1.  To  find  the  Pe^'centage,  divide  tlie  base  by  100, 
and  then  multiply  by  the  rate.  Or^  take  such  apart 
of  the  base  as  the  rate  is  part  of  100. 

2.  To  find  the  Amount,  add  the  percentage  to  the 
base. 

3.  To  find  the  Difference,  subtract  the  percentage 
from  the  base. 

Note. — When  the  base  is  a  compouud  Dnmb<*.r  reduce  the 
whole  number  to  the  lowest  named  denomination ;  or,  re<luce 
the  lower  denominations  to  a  decimal  of  the  highest. 

3.  What  is  16§%  of  1272?  Ans.  212. 

4.  What  is  17%  of  3850  hats! 

Ans.  G54.50  hats. 

5.  What  is  40%  of  $1611.15  !      Ans.  $64446. 

6.  Bought  goods  at  24/,  and  sold  them  at  a 
profit  of  25%.    What  was  the  selling  pricet 

Ans.  30  c<. 
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7.  Goods  cost  $2.40  a   yard,  and  sold  at  20% 
loss.    What  was  the  selling  price? 

Alls.  $1.92. 

8.  What  is  52%  of  $514.63 1     Aus.  $267.60+. 

9.  What  is  62  J  %  of  3240  peaches  f 

Ano.  2025  i)eaches. 

10.  What  is  16§%  of  600  books? 

Aus.  100  books. 

11.  A  steamer  ruaning  at  a  speed  of  12  miles  an 
hour  increased  her  speed  12^%.  What  was  her 
speed  iifter  the  increase! 

Ans.  13J  miles  per  hour. 

12.  Bought  2462  bushels  of  corn  ^nd  sold  33^% 
of  it    How  many  bushels  are  left  ? 

Ans.  1641J^  bushels. 

13.  A  capitalist  had  $85000  and  invested  25%  of 
it.    How  many  dollars  did  he  invest ! 

Aus.  $21250. 

14.  The  product  of  a  factory  in  1884  was  94400000 
pounds,  and  in  1885,  it  was  12  J  %  less.  How  many 
pounds  was  the  deficiency? 

Ans.  11800000  pounds. 

15.  Which  is  greater,  and  what  is  the  difference 
between  8%  on  1200,  and  7%  on  1300? 

Ans.  Ist,  8%  on  1200;  2nd,  5. 

16.  A  bankrupt  merchant  who  owed  $43000,  paid 
21  % .    How  much  did  he  pay  ?  Aus.  $9030. 

17.  A  man  had  $1400  and  spent  10%  of  it,  and 
then  20%  of  the  remainder.  How  much  did  he 
spend?  Ans.  $392. 

18.  Paid  $8.50  i>er  barrel  for  tlmir  and  sold  it  at 
a  gain  of  10%.    What  was  the  selling  price  ? 

Ans.  $9.35. 

19.  Paid  $15  for  a  coat  and  sold  it  at  20%  gain. 
What  was  the  profit?  Ans.  $3. 
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20.  GkKKls  cost  $22.50  per  dozen,  Jiud  soltl  at 
33J9&  gain.     What  was  the  gain  i>er  dozen ! 

Au8.  $7.50. 

21.  A  grocer  bought  160  dozen  eggs  and  sold 
8J%  of  them.  How  many  did  he  sell,  and  how 
mnny  dozen  are  left!  Ans.  13 J  doz.  sold, 

146|doz.  left 

22.  A.  resides  1^  miles  from  school;  he  walketl 
37  J%  of  the  distance  and  rode  the  remainder.  How 
many  feet  did  he  ride  f  Ans.  4950  feet. 


518.  To  find  the  Rate  Per  Cent,  token  the  Bane  and 
tfie  Ainomit  or  Difference  are  (jlren^  or  when  the 
Base  and  the  Percentage  are  given.  Or  in  Com- 
7nercial  problems y  to  find  the  Bate  Per  Cent  when 
the  cost  and  the  selling  price^  or  tlie  Cost  and 
tJie  Gain  or  Loss  are  given. 

1.  The  base  is  40  and  the  amount  is  50.  What 
was  the  rate  per  cent!  Ans.  25%. 

OPERATION. 

40  =  base.  Explanation, — 

50  =  amount,  or   the  base  ,    )  lu  all  problems  of 
I    +1.^  T>^*,^^.,«...^^       }  this  kind,  we  first 

^^      +  the  Percentage.      ♦   find  the  i>ercent^ 

10  =  Percentage,  gam,  increase,  age,  increase,  or 

decrease — the 

40     100  ^>"  ^^  lo8s>  ^ 

Hhowu  in  the  op- 

o-  .  .  ^^^^^       oration.  Then  by 

2o  =  gain  or  increase  on  100.     in8i>eotion    and 

reason,  we  see 
that  it  was  the  base  40  which  produced  the  10  percenta^  or 
^»ain.  We  then  reason  as  follows :  Since  40  gained  10,  1  will 
gain  the  40th  part,  and  100  will  gain  100  times  as  ]nan>% 
which  is  25. 

It  may  and  should  be  here  asked,  where  we  get  the  100  and 
how  do  we  know  that  the  result  represents  per  cent?  Wo 
answei :  the  100  comes  from  the  problem  itself.    The  question 
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of  the  problem^  **Wh(Uw<v»  the  rale  per  cenly"  if  expressed  as 
it  is  understood,  would  read :  What  was  the  gain  or  increase  on 
100  f  By  this  we  see  whore  the  100  comes  from,  aud  as  the 
reasoning  showed  that  the  result  was  a  gaiu  ou  the  100,  it  is 
therefore  clear  that  it  is  gaiu  per  cent. 

2.  The  population  of  a  city,  in  188o,  was  G8000; 
in  1886  it  was  73760.  What  was  the  rate  per  cent 
increase!  Aus.  7%. 


OPERATION. 

68000  =  base. 
72760  =  amount,  base+P. 
or  increase. 


68000 


4760  =  Percentage  =  in- 
crease or  gain. 
100 

7  =  increase  or  gaiu  on 
every  100,  and  hence  is  7%, 


Explanation. — 
The  reasoning 
for  this  problem 
is  the  same  us  in 
the  preceding 
one,  and  hence  is 

OlIlittCMl. 


3.     A  hat  cost  $3.50  ami  sokl  for  $4.20.     AVhat 
was  the  rate  per  cent  gain!  Ans.  20%. 


OPERATION. 

$3.50  =  cost  =  base. 
4.20  =  selling  price  =  amount. 


350 


ExpUimition. — 
As  in  the  second 
}>i*obleni  above, 
we  first  find  the 
gaiu  or  percent- 
age. We  then 
reason  thus: 
Since  $3.50  gain 

70^,  \^  will  gain 

""  .  ^  ,    the  350th  part 

20  =  gain  on  every  100/ and  and    lOQf*  will 

hence  is  rate  %  gain,      gain  lOO  times  as 

Inuch,  which  is 
20, 


70/  =  gain  =  percentage. 
100 


4T 
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4.    Goods  cost  $3.50  and  sold  for  $2.80.    What 
was  the  rate  per  cent  loss!  Aiis.  20%. 


OPERATION. 

$3.50  =  cost  =  base. 
2.80  =  selling  price=differeuce. 


Explanation.^-' 
lu  this  problem 
we  first  find  the 
loss  or  percent- 
age,    and    then 

reason  as  in  the 

20  =  loss  on  every  100/  and  above  problem, 
lience  is  rate  %  loss. 

5,    Goods  cost  $22  and  sold  at  a  profit  of  $5.50. 


350 


70/^  =  loss  =  i)ercentage. 
100 


What  was  the  per  cent  gain! 

OPERATION. 

$ 
5.50  =  gain  =  percentage. 
22.00    100 

25  =  gain  =  gain  %. 

re<asouing  for  whicli  is  the  same  as  above. 


Ans.  25%. 

Explanation  — 
In  this  problem r 
y\'Q  have  the  gain 
or  percentage 
given,  and  hence 
have  but  to  make 
the  proportional 
statement,    the 


6.  Yesterday  the  thermometer  registered  76 
degrees;  to-day  it  stands  11  degrees  lower.  What 
is  the  per  cent  decrease  in  temperature! 

Ans.  14^V%- 

Explanation. — 
OPERATION.  The     reasoning 

11  =  percentage  =  decrease.  tionaUtote^nt 
76     100  of  this  problem 

is  the  Bame  in 
the  main  asin  the 
preceding  one 
aud  is  therefore 
omitted. 


14:iV  =  %  decrease  in  tem- 
perature. 
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519.  From  the  foregoing  elucidations,  wo  derive 
the  following  directions  for  finding  the  rate  per  cent : 

1.  To  find  the  Bate  ^o  when  tJie  Base  and  Amountj 
or  the  base  and  the  difference^  or  the  cost  and  the  selling 
pric€j  are  given,  first  find  the  percentage — the  in- 
crease or  decrease,  the  gain  or  loss — and  then  make 
the  proportional  statement  shown  in  the  operations;  or 
thus :  the  base  or  cost :  tlie  increase  or  decrease,  the  gain 
or  the  loss :  :  100 :  the  required  rate  per  cent 

2.  When  the  base  and  the  percentarge  of  increase  or 
decrease,  or  tJie  base  and  the  gain  or  loss,  are  given, 
then  make  the  above  proportional  statement  at  once. 

Or,  if  it  is  desired  to  ignore  all  processes  of  reason- 
ing j  thus :  multiply  the  increase  or  decrease,  tlie  gain  or 
losSj  by  100,  and  dinide  by  the  base  or  cost. 

PROBLEMS. 


7.  The  base  is  1750;  the  percentage  is  43.75. 
What  is  the  rate  %?  Ans.  2J  %. 

8.  A  yard  of  cloth  cost  16/  and  sold  for  18/. 
What  was  the  gain  %!  Ans.  12J%. 

9.  Paid  $120  for  a  horse  and  sold  it  at  a  profit 
of  $22.    What  was  the  gain  %l  Ans.  18J%. 

10.  In  a  population  of  240000,  there  were  6214 
deaths  in  12  months.    What  was  the  rate  per  centt 

Ans.  2.58H%. 

11.  What  i>er  cent  of  54  is  6!  Ans.  11^%. 

12.  What  per  cent  of  $540  is  $67.50 1 

Ans.  12J%. 

13.  $2.60  is  what  %  of  $60.40?     Ans.  4^^^%. 
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14.  9  is  what  %  of  216?  Ans.  4^%. 

15.  An  irxvoice  of  goods  cost  in  New  York  $3840; 
the  freight  was  857.60.    What  was  the  rate  %  ! 

Ans.  1^%. 

16.  On  a  bill  of  8421.80,  a  discount  of  $21.09 
was  allowed.    What  was  the  %  discount! 

Ans.  5%. 

17.  What  %  of  a  number  is  o%  of  15%  of  it! 

Ans.  3%,  or  .75%. 

18.  What  %  of  a  number  is  10%  of  20%  of  25% 
of  itt  Ans.  ^%,  or  .5%, 

19.  15%  of  60  is  what  %  of  75!       Ans.  12%. 

20.  40  is  what  per  cent  of  8  !  Ans.  500%. 

21.  6  is  what  %  of  24!  Ans.  25%. 

22.  A  passenger  train  nins  25  miles  an  hour ; 
an  express  train  runs  35  miles  an  hour.  What  % 
slower  does  the  passenger  train  run,  and  what  % 
faster  does  the  express  train  run,  when  compared 
with  each  other! 

Ans.  Pass,  train  runs  28^^%  slower. 
Ex.         ^<      '^     40  %  faster. 

23.  Single  tickets  cost  25/;  in  packages  of  10 
they  cost  20/  each.  What  is  the  %  gain  by  bny- 
ingby  the  package,  and  w^hat  is  the  %  loss  by  buy- 
ing by  the  single  ticket! 

Ans.  25%  gain  by  buying  by  the  package. 

20%  loss  by        "  "      single  ticket. 

24.  What  %  of  a  number  is  j;  of  it! 

Ans.  62 J%. 

25.  What  %  of  a  number  is  \l  of  it ! 

Ans.  68%, 

26.  What  is  2%  of  12  J  %  of  66§%  of  25%  of  a 
number!  Ans.  ^V%' 
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27.  What  is  48%  of  1GJ%  of  37^%  of  G2J%  of 
a  number  f  Aus.  l|%. 

28.  The  cottou  crop  of  the  Southern  States  end- 
ing the  fiscal  year,  Sept.  1, 1884,  was  5713200  bales; 
ami  for  the  fiscal  year  ending  Sept.  1, 1885,  was 
5055900  bales.  1.  What  %  more  was  produced  in 
1884  than  in  3885f  2.  What  %  less  in  1885  than 
in  1884!  3.  What  %  is  5713200  bales  of  5055900 
bales!    4.  What  %  is  5655900  bales  of  5713200! 

Ans.  1.0131+%  more  was  produced  in  1884. 
1.00296+%  less     "  "  1885. 

101.0131+%,  5713200  is  of  5655900. 
98.99705+%,  5655900  is  of  5713200. 

29.  A  man  has  due  him  $45,  and  compounds  on 
receipt  of  $36.    What  %  did  he  lose! 

Aus.  20%. 

30.  A  broker  bought  bonds,  at  90/  on  the  dollar 
and, sold  them  at  95/ on  the  dollar.  What  %  did 
he  gaiu!        ,  Ans.  5|%. 

31.  In  a  year  of  365  days,  67  days  are  rainy. 
What  %  of  the  days  are  not  r<ainy! 

Ans,  81H%- 

32.  According  to  the  Carlisle  mortality  tables, 
43  persons  of  every  5879  of  25  years  of  age  die 
annually.    What  is  the  rate  %  of  deaths  1 

Aus.  .731+%. 

620.  To  find  the  Base  when  the  Amount  or  Differ- 
ence and  th^  Rate  per  cent  Increase  or  Decrease 
are  given.  Or,  in  Commercial  Problems,  to  find 
the  Cost  when  live  Selling  price  and  the  Gain  or 
Loss  per  cent  are  given, 
V   The  manufactured  value  of  goods  is  $2100, 
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which  is  20%  more  than  the  value  of  the  raw  mate 
rial.    What  was  the  value  of  the  raw  material  f 

Ads.  $1750. 

first  operation. 
$100=as8umed  base  or  value  of        Explanaxion.—'By 

raw  material.  considering  the  piob- 

20=20%  increased  value.  loni,  we  see  that  the 

$2100  is  the  amount 

$120=nianufa«tured  value.  ?fwmaSa/dJh: 

2Q%  cost  to  mannfac- 

100= assumed  base.  tnre  the  goods.    We 

120    2100  *^^  ®^®  ^^^^  *^  ^% 

^ was  calculated  on  the 

T  ^.  .   ,    value  ofthe  raw  ma- 

il <  50  cost  ot  rawmatenaL  toriaUaudnotontbe 

|2100,  the  value  of 
the  manufactured  goods.  Hence  there  are  no  figures  in  the 
problem  upon  whose  face  we  can  calculate  the  2Q%  cost  to 
manufacture.  We  therefore,  as  shown  in  the  operation^ 
uMsunie  100,  as  the  base  or  vahie  of  the  raw  material,  and  on 
this  we  calculate  and  add  thereto  the  20%  cost  to  manufac- 
ture. This  gives  an  amount  of  f;l20,  as  the  maunfaotnred 
value  of  p^oods  from  a  base  or  raw  material  value  of  $100. 

Now  with  these  values  which  cou  tain  the  same  ratio  of  base 
and  amount,  or  of  raw  material  and  of  manufactured  goods, 
that  exists  between  the  $2100  of  manufactured  goods  and  the 
required  value  of  the  raw  material  fix)iu  which  it  was  pro- 
duced, we  make  the  proportional  statement,  shown  by  the 
operation  and  obtain  tlie  roquiroil  base  or  raw  material  value. 

In  making  the  solution  statomeut,  we  phu^o  the  $100 
assumed  base  or  value  of  raw  material  on  the  line  and  reason 
thus :  Biuce  $120  amount  or  manufactured  value  at  a  gain  of 
20%  require  $100  base  or  value  of  raw  material,  $1  will 
require  the  120th  part,  aud  $2100  amount  or  mauufiictnred 
value  will  require  2100  times  as  much. 

lu  assuming  a  number  to  represent  cost,  it  is  immaterial  so 
far  as  correct  results  are  concerued,  what  number  we  assume ; 
but  we  always  select  100  for  tlio  reii^ou  that  per  cout  being 
on  the  hundred,  our  operation  is  facilitated  to  a  greater  extent 
by  100  than  by  any  other  number. 

The  foregoing  reasoning  aud  solution  are  applicable  to  all 
problems  of  like  character,  regardless  of  the  rate  of  gain  or 
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I068  per  cent.  But  wbeu  the  gaiti  or  loss  per  cent  are  an  al  iqnot 
part  of  100,  the  operation  may  be  very  nuich  shortened  by 
the  following  process  of  work  and  reasoning : 

SECOND  OPERATION. 
6)  $2100= 

350=i  of  base  or  value 
5  of  r.  in. 


ExplamUion—\\\  this 
solution,  Blnre  the 
rate  %  is  ua  aliquot 
of  100,  we  reasou 
thus:  Since  the 
amount,  $2100,  c<m- 
tains  a  gain  of  20^^', 
and  since  20®^  is 
equal  to  }  of  a  thing,  the  $2100  is  therefore  the  base  or  value 
of  the  raw  material,  plus  5  of  tlio  Name,  wliioh  makes  J,  and 
since  $2100,  is  ^  of  the  base,  j  of  the  base  is  the  {  part, 
and  i  or  the  whole  base  is  5  times  as  much. 


$1750=  base  or  valueof  r.  in. 


2.    Sold  goods  for  $40  and  gained  25%. 
wa«  the  cost  of  the  goods  !  Ans. 

FIRST  OPERATION. 

$100=cost  assumed. 
25=25%  gain  added. 


What 
$32. 


$125=8elliug  price. 
$ 
100 
125    40 

$32  cost,  Ans. 

SECOND  OPERATION. 

5 )  $40=selling  price. 

8=i  of  cost 
4 


Explanation.  —  The 
reason  for  each  step 
of  the  operation  of 
this  problem  is  essen- 
tially the  same  as  iu 
the  preceding  prob- 
lem and  hence  ia 
omitted. 

Explanation.  —  For 
th  is  operation  we  rea- 
sou thus:  Since  the 
$40  soiling  price  con- 
tains a  gain  of  25%, 
and  since  25%  is  i  of 


the  cost,  the  $40  is 

~rr        X     A  hence  }  of  the  costj 

$32  cost,  Ans.  and  since  $40  is  J  of 

the  cost,  i  of  the  cost 
is  i  part,  which  is  $8 ;  and  1  or  the  whole  cost  is  4  times  as 


;  pa 
cb, 


mnch,  which  is  S32. 
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3.  Sold  goods  for  ^3(^  and  lost  25 7^.  What  did 
the  gooils  cost  ?  Alls.  $40. 

FIRST  OPERATION.  KrplanaJion — The  reason- 

$100=COSt  assumed,  ^V*^,  ^^^  ^^«  proportaonal 

2i>=2o%  loss  deducted.    ^4^^^  ^75  g^iliug  price  at  a 

loss  of  25%  reciuireil  $100 

$75=selliupr  price.  cost,  $1  solliug  price  will 

A  re<iiiire  the  75th  part,  and 

^^.  $30  selling  price  will  re- 

1^'  qiiii-e  30  times  as  iiuich. 

io     30  NoTB.— In  practice  the 

line  statement  is  all  that 

,^40nn^t    Aim  needs  he  made.      The  a»- 

amount  or  selling  price  resulting  therefrom,  should  be  meu- 
taUy  iM>rformeil. 

SEOOND  OPERATION.  ^jp/ana/ion—In  this  sol u- 

3  )  $30=seUiHff  price.  ^«"  ^TJ'^'t?.?."  ««T**1^«^8  = 

i- *^  ^  Since  the  130 selling  price 

10= J  of  cost.  is  the  cost  less  25,\,  it  is 

^  therefore  f  of  the  cost; 

and  since  f  of  the  cost  is 

.                    ^  $30y  i  is  the  i  jwrt  which 

$40  cost,  Ans.  is  ftlO,  and  J  or  the  whole 

cost  is  4  times  as  much  which  is  $40. 

621.  From  the  ibre^oiug  elucidations,  we  derive 
the  following  geueral  directions  for  finding  the  baae 
or  cost  when  tlio  amount,  or  difference,  or  selling 
price,  and  the  rate  per  cent  are  given : 

1.  To  find  the  Base  or  Cost,  first  assume  100  to 
represent  Imse  or  cost ;  on  it  calculate  the  glten  rate 
(/c  to  find  the  percentage  ;  then  either  add  it  to  or  sub- 
tract it  from  the  base  or  cost  according  as  the  rate  % 
is  a  gain  or  a  loss,  an  increase  or  a  decrease,  and  thus 
produce  an  amount  or  difference,  which  has  the  same 
ratio  of  value  to  the  100  assumed  base  or  cost  as  the 
given  Amount  ot*  Difference  has  to  the  required  base 
or  cost    Now,  toith  this  ratio  of  values  and  the  given 
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amount  or  difference^  make  the  proper tionav  statement 
shown  in  the  operation  ;  or  thus :  The  produced  amount 
or  difference  :  the  assumed  base  or  cost  :  :  the  given 
amount  or  difference  :  the  reqtiired  base  or  cost. 

2.  If  it  is  desired  to  ignore  all  processes  of  reason- 
ing in  the  solution^  the  following  brief  and  arbitrary 
directions  icill  solve  this  class  of  problems  : 

Multiply  the  given  amount  or  difference  or  selling 
price  by  100,  and  divide  by  100  plus  the  gdin  %  or 
minus  the  loss  ^/c. 

P  R  OBLE M  S . 

4.  Sold  frooils  for  $20.02.J  and  gained  25%. 
Wbat  did  the  goods  cost !       "  Ans.  $10.50. 

5.  SoldawateU  for  $70  and  lost  20%.  AVbat 
did  it  t5ost  f  Ans.  $87.50. 

6.  The  rent  of  a  lionse  is  $07.50  per  month,  Avhich 
is  12i%  advance  on  last  year's  rent.  AVhat  was 
the  rent  last  year!  Ans.  $60. 

7.  The  amount  is  2CG§,  the  rate  %  is  'S^.  AVhat 
is  the  base?  Ans.  200. 

8.  The  difference  is  400,  the  rate  %  is  20. 
What  is  the  basef  Ans.  500. 

9.  ^Vhat  number  increased  by  10%  of  itself  is 
1815!  Ans.  1050. 

10.  $18.17  is  15%  more  than  what  sum! 

Ans.  $15.80. 

11.  $4.50  is  50%  less  than  what  sum  !    Ans.  $1). 

12.  A  produce  merchant  sohl  corn  at  GO.Jc'  per 
bushel,  which  is  10%  more  than  he  paid  for  ir. 
What  did  he  pay  for  it!  Ans.  ooC. 

13.  A  carpenter  nfter  using  80%  of  his  lumber 
had  500  feet  on  hand.  ITow  many  feet  had  he  at 
first  !  '^Ans.  2500  feet. 
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14.  A  shoe  fectory  manufactured  2000  pairs  of 
shoes,  which  weighed  5500  pounds,  not  considering 
the  thread  and  nails.  There  was  a  waste  of  8J% 
in  maunfacturiug.  How  many  x>ouuds  of  leather 
were  used  in  making  the  shoes  t 

Ans.  6000  pounds. 

15.  Sold  sugar  at  8J/  i)er  i)ound  and  gained 
6J  per  cent.    What  did  it  cost  f  Ans.  8/. 

16.  My  merchandise  account  is  debited  with 
$78500  and  credited  with  $72225.  The  gain  %  ou 
sales  has  been  12  J.  What  was  the  cost  of  the  sales, 
and  how  much  merchandise  have  I  on  hand  f 

Ans.  $64200,  cost  of  sales. 
$14300,  mdse.  on  hand. 

17.  A  planter  lost  by  a  storm  20%  of  his  grain 
and  has  29120  bushels  left.  How  many  lijishels 
had  he  before  the  storm,  and  how  many  bushels  did 
he  lose  f  Ans.  36400  bu.  before  the  storm. 

7280  bu.  lost. 

18.  Sold  goods  for  $100  and  gained  40%.  What 
did  they  cost  f  Ans.  $71 .42^. 

19.  Sold  goods  for  $175  and  gjiiued  150%. 
What  did  they  cost !  Ans.  $70,     ' 

20.  A  cotton  factory  received  from  a  merchant 
27530  pounds  of  cotton,  to  manufacture  into  shirt- 
ings. He  is  to  receive  3J^  per  yard  for  manufac- 
turing. The  factory  manufactured  and  delivered 
to  the  merchant  34000  yds.,  which  weighs  8  ounces 
per  yard.  It  is  now  agreed  to  settle,  the  factory 
to  retain  the  cotton  on  h^md  at  11/  i)er  pound. 
Allowing  a  waste  of  15%  in  manufacturing,  how 
much  does  the  factory  owe  the  merchant  or  the 
merchant  owe  the  factory! 

AiiR.  $361 .70  the  merchant  owes  the  factory. 
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622  •  To  find  the  Base  ivhen  the  Rate  per  cent  and 
percentage  are  given.  Or^  in  Commercial  ProhUms^ 
to  find  the  cost  when  the  Rate  per  cent  and  the  Gain 
or  Loss  are  given. 

1.  The  rate  per  ceut  is  8  and  tlie  percentage  is 
36.     What  is  the  base!  Aus.  450. 

OPERATION. 
100=a^ume(l  base.  Expfanation.-Ju  all 

S%  calculated  ou  assumed  base,  probfemsof  tliiskiml, 

wo  first   nssiiiuo  100 

8.00  =  i)erceutage    on    assumed  ^««« »^"^^ fimltiie i)«t. 

'■■,*'  ceutage    tuercoii    at 

^^^^'  tho  givem  nito  %.  By 

this  work  we  i>r(xluce 
100= assumed  base.  a  ftcweiuid  upci-cenlagc 

g     3^  containing  tbo  Bnmo 

^  ratio  that  exists  bo- 

tween  tbe  ffivon  per- 
450  base,  Ans.  centajre  jiutl  tho  rt- 

quireflbase.  Having 
these  ratio  numbers,  we  then  make  a  i>roportional  statement 
as  ehowu  iu  tbe  operatio^j. 

Ill  this  i>robletn  we  lind  tbe  i)erccntage  to  be  8.  Then 
plaeiDg  the  assamed  base  ou  tbe  statement  line,  we  reason 
tbns:  Since  100  base  at  8%  proiluced  8  percentage,  conversely 
8  percentage  required  100  base;  and  siuc?o  8  percentage 
required  100  base,  1  iMjrcentago  will  require  tbe  8th  part,  and 
96  percentage  will  require  36  times  as  much,  which  is  450. 

Note. — In  practice  oulj'  that  part  of  the  oi)eration  shown 
by  tbe  statement  line  should  be  made ;  the  other  work  should 
be  mentally  performed. 

2.    40  is  5%  of  what  number!  Ans.  800. 

OPERATION  INDICATED. 

100 

40 
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3.  On  a  sale  of  a  lot  of  go  s,  a  loss  of  $17  was 
sustained.  The  %  loss  was  20.  What  was  the 
cost! 


OPERATION. 

100=assumed  cost. 

20% 


$20.00=loss  on  assumed  cost. 


20 


100 
17 


Ans.  §85. 

Explanaiion — In  this 
problem  the  reason- 
iug  is  the  Bame  as 
iu  the  first  problem, 
and  hence  is  omit- 


$85  cost,  Ans.  ted. 

623.  Prom  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  finding  the  base 
or  cost  when  the  rate  per  cent  and  the  percentage 
or  gain  or  loss  are  given  : 

1.  To  find  the  Base  or  Cost  first  assume  100  to 
rep^-esent  base  or  cost,  and  then  find  the  jyercentuge  or 
gain  or  loss  thereon  at  the  given  Rate  %.  T/tew,  ^ 
reasons  given  in  the  explanation  of  the  first  problem^ 
make  the  proportional  statement  as  shown  in  tlie  oper- 
ation. 

2.  If  it  is  desired  to  ignore  all  reasoning  in  the 
solution,  then  multiply  the  percentage,  gain  or  loss,  by 
100,  and  divide  by  the  given  rate  %. 


PROBLEMS. 


4.    The  rate  per  cent  is  10  and  the  percentii^e  is 
108.    What  is  the  base?  Ans.  1080. 


5.    3021  is  12^%  of  wlat  number? 


Ans.  2416a 
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6.  Goods  were  sold  at  a  profit  of  25%  and  a  gain 
of  $5.00  was  realized.    What  was  the  cost! 

Ans.  $22.40. 

7.  Sold  a  watch  for  $20.50  more  than  it  cost  and 
gained  50%.  What  did  it  cost,  and  what  was  the 
selling  price!  Ans.  $53  cost. 

$79.50  selling  price. 

8.  City  taxes  are  2%,  and  a  man  paid  $880.42. 
What  was  the  assessetl  value  of  his  property  f 

Ans.  $44321. 
®-    J Uo  IS  5%  of  what  number!  Ans.  ^f. 

10.  8J  is  1  %  of  what  number !  Ans.  850. 

11.  State  taxes  are  .0%,  and  a  man  paid  $07.50. 
What  is  the  assessed  value  of  his  iiroperty  ! 

Ans.  $11250. 

12.  5%  of  $180  is  12}%  of  what  sum  ! 

Ans.  $72. 

13.  A  man  lost  $35.88,  which  wns  8%  of  what  he 
had  at  first.    How  much  did  he  have  left ! 

Ans.  $412.02. 

14.  A  planter  sold  2430  barrels  of  molasses  and 
hail  25%  of  his.yearly  product  left.  What  was  his 
yearly  product !  Ans.  3240  barrels. 

MARKING  GOODS.-PROFIT  AND   LOSS. 


624f    To  mark  Goods  at  a  given  Oain  or  Loss  %. 

1.    Bought  butter  at  25/  jier  pound.    At  what 
price  must  it  l>e  sold  to  gain  25%  ! 

Ans.  31  i/. 
OPERATION. — See  Article  510,  page  305. 

25 
25%  =  A\-  =  i  Oi  =  25%  gain. 

31J/,  Ans. 
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2.  Bought  cheese  at  15/  per  pound.  At  what 
price  must  it  be  sold  to  lose  10%  f        Ans.  13 J/. 

OPERATION.— See  Article  616,  page  365- 

15 
10%  =  lo%  =  iV-  1-5  =  10%  loss. 

13.5/,  or  13J/,  Ans. 

Note.— When  the  %  gain  or  loss  is  an  aliqnot  part  of  100, 
aU  we  have  to  do,  when  marking  g^oocls.  is  to  add  to  or  sub- 
tract from  the  cost,  such  a  part  of  itself  as  the  rate  %  is  part 
of  100. 

Find  the  selling  price  of  the  following : 

3.  Of  goods  which  cost  18/  and  sold  at  33|% 
gain.  Ans.  24/. 

4.  Of  goods  which  cost  $240  and  sold  at  40% 
gain.    •  Ans.  $336. 

5.  Of  goods  which  cost  $4.25  and  sold  at  l^% 
gain.  Ans.  $4.95f. 

6.  Of  goods  which  cost  $14.50  and  sold  at  30% 
loss.  Ans.  $10.15. 

7.  A  merchant  paid  $108  per  dozen  for  coats. 
At  what  price  per  coat  must  he  sell  them  to  gain 
50%  !  Ans.  $13.50. 

8.  Bought  silk  for  $1.60  ^r  yard.  At  what 
price  must  it  be  sold  to  gain  140%  f 

Ans.  $3.84. 

9.  A  merchant  wishes  to  mark  his  goods  in  such 
a  manner  that  when  he  sells  at  wholesale  he  may 
discount  20%  from  his  retail  price  and  still  gain  10% 
on  cost.  Accordingly,  what  must  be  the  retmi 
price  of  goods  that  cost  $1.60  per  yard? 

Ans.  $2.20. 
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OPERATION, 

$ 


$1.60=cost. 

16=10%  gain.     80 

100=assiimeil  retail  pri 
1.76 

#1.76=wliole8ale             $2.20=retail  price,  Aus. 
price. 

$                                       100 

or  thus:               110        or  thus:     80    110 

80    1.60                       100    1.60 

10.  Gk)ods  cost  $10.  What  must  be  the  asking 
price  so  that  15%  may  be  deducted  and  a  gain  of 
25%  realized  on  first  cost!  Aus.  $14.70|^. 

11.  Paid  18/  per  dozen  for  eggs.  Allowing  5% 
for  breakage  and  10%  for  uucolIecta.ble  sales,  how 
much  per  dozen  must  they  be  sold  for  to  gain  14% 
on  first  cost!  Ans.  24/. 


OPERATION 

to  find 
sellingprice  to 
gain  H%. 


18/. 
14% 

^  .0252 

/.18 

.2052 


OPERATION 

to  allow 
10%foriiiicol- 
lectable  sales. 


90 


100 
.2052 

.2280/. 


OPERATION 

to  allow 
for  5%  break- 
age. 


95 


100 
.2280 

$.2400 
Ans. 


Or  thus : 


90 
95 


114 

100 

18 

24/ 
Ans. 


12.  Goods  cost  $12.  What  must  be  asked  for 
tliem  so  that  20%  may  be  deducted  from  the  asking 
price,  6i%  be  allowed  for  w^aste,  10%  allowed  for 
**  bad  deots,'^  and  25%  gain  made  on  first  cost! 

Aus.  $22|. 
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13.  A  nest  of  five  tubs  cost  $3.00.  What  should 
be  the  selling  price  of  each  tub,  to  gain  33  J  %  on 
cost! 

Operation  to  Obtain  One  of  Many  Answers. 

$3.00  cost  +  S3is%  =  $4.00,  selling  price  for  the 
nest  of  5  tubs.  2/  +  3/  +  5/  +  8/  +  12/  =  30/^, 
which  is  the  sum  of  the  assumed  ratio  of  values. 
Then  the  following  proportional  statements  give  the 
respective  value  of  each  tub : 


Tint  or  im«ll- 
est  tab. 

30     4.00 


Second  tab. 

3^ 
30    4.00 


Third  tub. 
30    4.00 


Foarth  tab. 
30    4.00 


Fifth  taU 
30    4.00 


|26t^ 
Alls. 


Aj18. 


661^ 
Aus. 


$1.06J, 
Aus. 


$1.60, 
Ana. 


Practically,  where  the  nickle  is  the  smallest  cola 
used  in  trade,  the  prices  would  be  as  follows : 

Ist  tub,  25/  5  2d  tub,  40/  j  3d  tub,  05)^ ;  4th  tab, 
$1.10  J  5th  tub,  $1.60. 

Note. — Other  ratios  of  value  may  l>e  assumed  according  to 
the  judguicnt  of  the  calculator.  Or,  if  it  is  deemed  equita* 
ble,  the  prices  may  be  made  prox^ortional  to  the  capacity 
or  volume  of  the  respective  tubs. 

14.  What  must  be  the  selling  price  per  box  of  a 
nest  of  7  boxes  which  cost  $15,  the  gain  %  being 
25!  Ans. 

625.  To  find  the  Gain  or  Loss  per  centy  wl^i  tlie 
Cost  and  ths  Selling  price  are  given. 

1.  Goods  cost  $3  and  sold  for  $4.  What  was 
the  gain  %  f  Ans.  33^%. 

Note. — For  the  operation  and  reasoning  for  this  class  of 
problems,  see  Articles  518  and  519,  pages  368  and  371. 

2.  Bought  a  horse  for  $180  and  sold  it  for  $160. 
What  per  cent  was  lost  f  Ans.  11  J%. 
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3.  Sold  flour  which  cost  $7.50  at  $8  per  barrel. 
What  was  the  gaiu  per  ceutf  Aus.  Ci|%. 

4.  Bought  shirts  at  $10.50  y^v  dozen  and  sold 
them  at  $1.75  a  piece.    What  %  did  I  gam  ? 

Alls.  27i\%. 

5.  Bought  3  apples  for  10/  and  sold  them  at  5/ 
eac-h.     What  %  did  I  gain!  Ans.  50%, 

6.  Boiiglit  tea  at  $1.25  per  lb.  and  sold  it  at  7^/ 
I)er  oz.     What  <^o  did  I  lose  f  Aus.  4%. 

526.     To  find  the   Cost  when  the   Gain  per  cent 
and  the  Selling  price  or  the  Gain  or  Loss  are  given, 

1.  Sold  jroods  for  $15  and  gained  25%.    What 
did  they  cost!  Ans.  $12. 

NoTR, — For  the  operation  an<l  reasou  for  the  Bolutiou  of  this 
cIhhs  of  problems,  see  Article  520. 

2.  Sold  a  hat  for  $1  more  thau  it  cost  and  gained 
334%.     What  did  it  cost!  Ans.  $3. 

5.     If  3/  per  pound  is  lost  by  selling  eoftVio  at  a 
I0S8  of  20%,  what  was  the  cost  f      Ans.  15/  per  lb. 

4.  Sold  goods  for  $19.80  perdozen  and  lost  10%. 
What  was  the  cost  per  single  article  ! 

Ans.  $1.83 J. 

5.  A  loss  of  1/  per  i)oun<l  was  sustiiined  by 
selling  at  1-^3%  loss.    What  was  the  cost? 

Ans.  13/. 

6.  Sold  corn  at  56^^  per  bushel  and  gained 
12.J %.     What  did  it  cost !  Ans.  60/. 

7.  Sold  gloves  at  a  profit  of  25/  i)er  pair,  and 
gained  30%.    What  was  the  cost  per  dozen  t 

Ans.  $10. 

8.  Sold  butter  at  35/  a  pound  and  lost  6J%. 
What  was  the  cost?  Ans.  37 J/. 

9.  I  gained  $15  by  selling  a  horse  at  10|j%  gain? 
What  did  the  horse  cost  me  ?  Ans.  $1)0. 

40 
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10.  A  clothier  sold  a  coat  for  $18  and  thereby 
lost  11  J%.    What  did  the  coat  cost  t 

Au8.  $20.23. 

11.  A  dealer  asked  $25  for  a  suit  of  clothes,  but 
took  off  10%  to  effect  a  sale,  and  thereby  galued 
12i%.    What  did  the  suit  cost  him  f       Aus.  $20, 

12.  l^%  was  lost  by  selling  silk  after  deduct- 
ing 25%  from  $4  per  yard  asking  price.  What  was 
the  cost  per  yard  t  Ans.  $3.50, 


527.      DISCOUNT,  REBATE,  AND  INCREASE. 


1.  A  merchant  who  owed  $1200  was  offered  15% 
discount  for  an  immediate  settlement  by  cash,  which 
he  accepted.    How  much  did  he  pay  t 

Ans.  $1020. 

2.  A  business  man  insured  property  to  the 
amount  of  $05000  at  1|%.  He  was  allowed  a 
rebate  of  20%  for  cash.  What  was  the  net  ]>re- 
mium  i)aid  f  Ans.  $910. 

3.  A  faithful  accountant,  who  was  receiving  a 
compensation  of  $720  per  year,  had  his  salary  in- 
creased 33J%.  How  much  does  he  now  receive  per 
month  f  Aus.  $80. 

4.  A  firm  paid  $300  per  month  rent  and  was 
raised  25%.    What  is  their  current  rent ! 

Ans.  $375. 

5.  A  clerk  who  received  $125  per  month  ha<l  his 
salary  reduced  20%.    What  did  he  then  recoivel 

Ans.  $100. 

6.  A  man  who  was  receiving  $2.50  i>er  day 
demanded  an  increase  of  40%.  What  would  then 
be  his  daily  pay  t  Ans.  $3.50. 
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7.  A  merchant  sold  goods  amounting  to  $137.40, 
and  allowed  a  discount  of  10%.  What  was  the  net 
amount  of  the  bill  ?  Ans.  $123.66. 

8.  On abill of $97.16adiscoantof 5%  wasallowed. 
What  was  the  balance  due  1  Ans.  $92,302. 

9.  Allow  a  discount  of  10%  and  then  5%  on  a 
bill  of  $3214.80.  How  much  money  will  you  receive, 
and  what  will  be  the  discount ! 

Ans.  1  at,  $2748.654, 
2d,  $466,146. 

10.  A  merchant  owed  $5716,  and  paid  $3800  on 
account,  with  the  understanding  that  he  is  to  be 
allowed  5%  discount  on  the  amount  of  the  bill  that 
the  ^3800  cash  will  pay.  How  much  does  he  still 
owe  t  Ans.  $1716. 

S28.  MISCELLANEOUS  PROBLEMS. 

1.  Sold  goods  for  16/  per  yard  and  lost  20%. 
What  should  they  have  been  sold  for  to  gain  25%  f 

Ans.  25ff. 

OPEKATION. 

100=cost. 

16  or  thus  :  80 


80 


20/  cost  of  goods. 
5=25%  gain. 


125 
16 


25/,  Ans. 


25/  selling  price,  Ans. 

2.  Sold  goods  for  $18  and  gained  12 J%.  What 
should  they  have  sold  for  to  gain  40%  ? 

Ans.     $22.40. 

3.  Whiskey  which  cost  90/  per  gallon  is  com- 
pounded with  water  in  the  proiK)rtion  of  1  gallon  of 
water  to  2  gallons  of  whiskey,  and  the  mixture  is 
sold  for  85/  per  gaJlon.    What  %  is  gained  I 

Ans.  41%%. 
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4.  A  mereli<ant  compounded,  in  equal  quantities, 
sugar  that  cost  6^  per  pound  and  sugar  tJiat  cost 
iy  per  pound.  He  then  sold  the  mixture  at  0<  per 
pound.    What  %  did  he  gain!  Ans.  20%. 


OPERATION. 


1  pound  at  6/=  6^. 

1    *<    «  9/=  oy. 


2 )  15^. 
llb.ofthecom- 
l)ound  cost      7J/. 


9/    sales.     2 
7i/cost.     15 

li/  gain.    — 


/ 


3  gain.  Ans. 

2 

100 


7o  gam, 


Ans. 


6.    A  merchant  bought  5  bbls.  flour  for  $40  and 

sold  the  same  at  a  gain  of  25%.    He  then  bought 

5  bbls.  more  for  $40,  and  sold  the  same  at  a  loss  of 

25%,    Did  he  gain  or  lose  and  if  so,  how  muchl 

Ans.  He  neither  gained  nor  lost, 

OPERATION. 

$40  cost  ^  25%  gain  gives  $50  selling  price= 

$10  gain. 
840  sold  ^25%  loss  gives  $30  selling  price = 

$10  loss. 
6.    A  merchant  sold  5  bbls.  of  inferior  flour  for 
$40  and  gained  25%.    He  then  sold  6  bbls.  of  supe- 
rior flour  for  $40  and  lost  25%.     Did  he  gain 
or  lose  in  the  two  transactions,  and  if  so  how  much  t 

Ans.  He  lost  $5^. 

OPERATION. 

$40  selling  price  ^25%  gain  gives  $32  cost 

=$  8  gain. 

$40  selling  price  ^2)  25%  loss  gives  $53 J  cost 

=$13ilos8. 

Net  loss  $  5if 
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7.  Sold  a  barrel  of  oranges  for  ^$6  and  gained 
20%.  I  then  invested  the  $6  in  merchandise 
wliicli  I  sold  at  a  loss  of  20%.  What  was  the  gain 
or  loss  by  the  two  transactions? 

Ans.  20/  loss. 

8.  A  merchant  marked  his  goods  at  40%  gain, 
but  srupplies  his  wholesale  buyers  at  a  discount  of 
20%.     What  %  does  he  make  t     Ans.  12%  gain. 

OPEBATION. 

$100  =  assumed  cost. 
40  =  40%  gam. 


$140  =  retail  selling  price. 
28  =  20%  discount 

$112  =  wholesale  selling  price. 
100  =  cost. 


$12  gain  =  12  %. 

9.  If  a  merchant  marks  his  goods  at  50%  profit 
and  then  eftects  sales  at  40%  discount  on  retail 
price,  what  per  cent  does  he  gain  or  lose? 

Ans.  Loses  10%. 

10.  A  grocer  bought  10  barrels  of  molasses  eaeh 
containing  40  gallons,  at  60^  per  gallon.  He  thai 
put  the  molasses  in  kegs  holdings  gallons  each,  and 
sold  the  same  as  10  gallon  kegs,  at  55/  per  gallon. 
What  was  his  profit,  and  what  %  did  he  gaint 

Ans.  $75  profit;  37 J%  gain. 

11.  A  fruit  dealer  sold  4  peaches  for  5/  and 
gained  56J%.  What  %  would  he  have  gained  by 
seUiBg  5  for  6  cents  !  Ans.  50%. 


Digitized  by  VjOOQ  IC 


390    SouWa  Intermediate^  Philoa&phic  Arithmetic. 

12.  A.  and  B.  are  two  merchante ;  they  desire 
to  barter  rice  and  sugar.  A.  has  rice,  market  value 
6/  per  pound;  and  B.  has  sugar,  market  value  8/ 
per  pound.  At  the  time  of  the  exchange  or  barter, 
A.  suggests  to  B.  that  in  order  to  influence  the 
market  reports,  he  will  place  his  rice  at  7^  per 
pound  and  that  B.  shall  advance  his  sugar  accord- 
ingly. B.  accepts  the  proposition.  What  should 
be  the  exchange  price  of  B.'s  sugart 

Ans.  9J/  per  pound. 

FIRST   OPEEATION. 

7/  =  exchange  value  of  A.^s  rice. 
6/  =  market  value  of  same. 

1/  =  the  increase  on  same. 

1  =  gain.  8/  =  market  value  of 
6    100  B*8  sugar. 

1J/=10S%  gain. 

16S%  gain,  — 

9J/  =  exchange  value. 

SECOND   OPERATION. 

6/  +  1/  =  7/  =  exchange  value  of  A.'s  rice. 

1  =  gain  on  6/.  8/  +  IJ^  ==  9i^  =  ex. 

6    8  change  value  of  B.^s 

sugar. 

IJ/  gain  on  8/. 

13.  Supposing,  in  the  above  problem,  that  B. 
had  proi>osed  to  reduce  liis sugar  1^  per  pound,  and 
that  A.  should  reduce  his  rice  accordingly.  What 
would  be  the  exchange  price  of  A.'s  rice! 

Ans.  t>i/. 
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14.  Snpposiiig  in  the  above  problem  that  A.  and 
B.  had  each  raised  1/  on  the  market  vahie  of  their 
rice  and  sagar,  how  much  %  wouUl  B.  have  lost, 
and  what  %  would  A.  have  gained  ! 

Ans.  B.  would  have  lost  34%- 

A.      "        "     gained  3i|%. 

Operation  to  find  B.'s  %  of  loss. 

/ 
9J/=correct  exchange  value, 

as  above. 
9/  =incorrect  exchange  value, 

as  supposed. 


3 

28 


J/=loss  by  incorrect  exchange 
value. 


l=l0S8. 

3 
100 


3|%  loss, 
Ans. 


Operation  to  find  A.'8  %  gain. 

9/=B'8  selling  price. 
6  ^ 

6f/=price  A.  should  have  sold  for  when 
B.  sold  for  9/.         / 


Iff  =A.'8  incorrect  8,  price.  4 

^/=A.'s  correct  s.  price.  27 


1  =  gain. 

4 

100 


4/= A.'sgainby  selling  at?/. 

3^%  gain,  Ans. 

EXPLANATION  FOB  SECOND  OPERATION. 

8/  B.'s  market  value  +  1/  =  9/,  B.'s  selling 
price ;  then  since  8/  sell  for  9/,  1/  will  sell  for  the 
i  part,  and  6/,  A.'s  market  value,  will  sell  for  6 
times  as  many,  which  is  6f/;  then  since  A.  really 
sold  for  7/,  when  he  should  have  sold  for  Oj}/,  he 
gained  7/  — (>3/,  =  i/j  and  if  6f^  gain  i/.  1/ 
will  gain  the  6|  or  \^  part,  and  100/  will  gam  100 
times  as  much,  which  is  3^/  or  %• 
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15.  How  many  apples  must  I  buy  so  that  after 
allowing  25%  of  them  to  be  eaten  and  20%  of  the 
remainder  to  be  given  awayj  I  may  sell  just  1 
dozen!  Ans.  20  Apples. 

16.  A  fruit  dealer  has  pears  worth  5/  a  piece, 
but  will  sell  6  for  25/.  What  %  would  be  gained 
by  buying  6  for  25/,  and  what  %  would  be  lost  by 
buying  them  separately  at  5^  each  f 

Ans.  lo,  20%  gain}  2^,  1G|%  loss. 


SYNOPSIS  FOR  REVIEW. 


Define  the  following  words  and  phrases: 

503.  Per  Cent.  504.  The  Sign  of  Per  Cent. 
505.  Percentage.  How  Applied.  506.  Elements 
Considered  in  Percentage.  507.  The  Base.  508. 
The  Rate.  509.  The  Percentage.  510.  The  Amount 
511.  The  Difference.  512.  How  may  Per  Cent  be 
Expressed  t  515.  Table  of  Aliquots.  517.  Gen- 
eral Directions  to  find  the  Percentage  and  the 
Amount  or  the  Difference.  519.  General  Directions 
to  find  the  Eate  %  when  Base  and  Amount  or  Dif- 
ference, or  when  Base  and  Percentage  are  given. 
521.  General  Directions  to  find  Base  or  Cost  when 
Amount  or  Difference  and  Eate  %  are  given.  523. 
General  Directions  for  finding  Base  or  Cost  when 
Eate  %  and  PercentJige  are  given.  524.  Marking 
Goods.    627.  Discount,  Eebate,  and  Increase. 
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529.  Interest  is  money  charged  or  paid  for  the 
use  of  money. 

530.  The  Principal  is  the  sum  of  money  on 
which  interest  is  charged  or  paid. 

531.  The  Bate  of  Interest  is  the  per  cent  paid 
on  the  principal,  for  its  use,  for  a  specified  time. 

532.  The  Amount  is  the  sum  of  the  principal 
and  interest. 

533.  Simple  Interest  is  the  interest  on  the 
principal  unincreased  by  interest,  however  long 
overdue. 

534.  Legal  Interest  is  the  rate  per  cant  fixed 
by  the  law  of  each  State,  to  apply  when  no  agree- 
ment is  made.    In  Louisiana  it  Is  5%. 

535.  Conventional  Interest  is  the  rate  per 
cent  agreed  ui)on  by  the  i)artics  concerned.  The 
law  of  many  of  the  Stat^ii  places  a  limit  to  this 
interest.    In  Louisiana  the  limit  is  8%. 

536.  Usury  is  a  higher  rate  per  cent  than  the 
law  allows.  The  law  of  different  States  prescribes 
different  penalties  for  usury.  In  La.  the  penalty  is 
the  forfeiture  of  all  interest  above  legal. 

537.  Time  is  the  period  for  which  the  principal 
is  loaned  or  bears  interest. 

538.  In  all  interest  computations,  the  element 
of  time  is  combined  with  the  applications  of  per- 
eeutage. 


«o 


(303) 
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539.  The  Principal,  the  Interest,  the  Rate,  the 
Time,  and  the  Amount  constitute  the  five  quantities 
involved  in  interest  questions ;  and  when  any  three 
of  these  are  given,  the  others  may  be  found.  Hence 
there  are  five  classes  of  interest  questions. 


INTEREST  MD   INTEREST  DI¥ISOR. 


540.  Interest  is  a  specified  per  cent  or  nunil>er 
of  hundredths,  of  the  principal,  paid  for  its  use, 
for  one  year  of  3(>0  days.  It  is  therefore  a 
compound  of  per  cent,  on  a  100,  and  per  aiinum/or 
a.^ymr,  300  days.  Hence  to  obtain  1^  interest  for 
1  year,  on  any  principal,  we  simply  divide  by  100. 
And  to  obtain  1%  interest  ft»r  1  day,  on  any  princi- 
pal, we  first  clivide  by  100  to  get  1%  interest 
for  1  year  and  then  divide  that  quotient  by  3C0  to 
get  the  interest  for  one  day.  Or  we  may  divide  the 
principal  at  once  by  30000  which  is  the  product  of 
100,  the  basis  of  ^,  and  300  days,  the  basis  of  a 
year. 

The  quotient  arising  by  this  division,  being  inter- 
est, we  therefore  name  the  36000  the  Interest 
Divisor  for  1  per  cent. 

Having  thus  produced  the  interest  fit  1%  for  one 
year  or  one  day,  to  find  the  interest  at  any  desire^l 
rate  i)er  cent  and  for  any  desired  number  of  years 
or  days,  we  have  but  to  multiply  this  interest  by  the 
desireil  rate  per  cent  and  the  desired  number  of 
years  or  days. 

The  foregoing  is  the  basis  of  all  interest  compu- 
tations, and  by  working  in  accordance  therewith  wo 
avoid  all  the  arbitrary  rules  which  confuse  and  con- 
found the  millions,  v 
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But  to  perform  the  operations  of  interest  in  detail, 
as  above  indicated,  would  require  considerable  time 
;iuil  labor.  Hence,  with  a  view  to  economise  both, 
and  still  woik  from  the  foundation  princii)le8  of 
iuterest,  we  combine  reason  and  cancelbition  with 
the  foregoing  principles  and  evolve  a  brief,  a  sim- 
ple*, and  a  universal  formula,  applicable  to  all  inter- 
est computations. 


A    UNIVERSAL    FORMULA    FOR    COMPUTING 
INTEREST. 


541.  The  solution  of  the  following  problem 
&howH  the  application  of  the  foundation  principles 
of  interest,  and  the  evolution  in  the  operations  by 
which  the  brief,  simple,  and  imiversal  fomula  is 
obtained  : 

What  is  the  interest  of  $72000  at  8%  for  11  days? 

Ans.  $170. 
First  Operation,  iu  detail. 
36fK)0  )|72000(:J2  =  interest  at  l.V  ^or  1  day. 


^16  =  interest  at  8,V  ^**^  1  ^l^^* 
11=  11  days. 

|176  =  int<?re8t  at  8^*^"  for  11  days. 

Third  Fourth 

Operation  in  Oi>eration  in 

interest  interest 

ovcdution.  evolution. 

$ 8 


Second  Operation 
iu 
interest  evolution 

$ 


100 
360 


72000    or, 

8  36000 

11 


$176,  Ans. 


72000 

8 

11 

^n&j  Ans. 


4r.oo 


72000 
11 

$176, 
Ans. 


45 


720.00 
11 

^176.00 
Ans. 


Erplanation.—Iu  the  first  operation,  wo  divided  hy  'J6000, 
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the  1%  intnejit  divUnr.  and  obtained  $2,  the  interest  at  1%  for 
1  day  ;  this' wo  multiplied  by  the  rate,  8%,  and  obtained  $16, 
the  interest  at  S%  for  1  day ;  this  we  multiplied  by  the  (Iajs, 
11,  and  obtained  $176,  the  interest  at  8^^  for  11  days. 

In  the  8KCOND  operation  we  indicated,  on  the  statement 
line,  the  work  of  the  first  operation,  and  then  cancelled. 

In  the  THIKD  operation,  we  mentally  divided  the  36000  by 
the  rate  per  cent,  8,  and  produced  4500,  the  H%  interest  dirimr. 
By  this  mental  cancellation,  we  very  much  shortened  the  oper- 
ation. 

In  the  FOURTH  operation,  we  first  produce  the  4500,  the  8% 
inlerest  divitsor,  then  cancel  the  two  O's  and  in  comp^satioii 
therefor  point  off  two  places  in  the  principal.  By  this  mental 
cancellation,  we  shorten  the  oi)eration  to  the  greatest  prac- 
tical limit,  and  present  a  universal  formula  for  interest  com- 
putations, far  superior  to  the  arbitrary  rules  given  in  most  of 
the  arithmetic*. 


642.  To  aid  in  understauding  the  iuterest 
divisor  and  the  use  of  tlie  same,  we  present  the 
following  table  which  gives  the  interest  divisors  at 
1,  2,  3,  4,  4J,  5,  6,  8,  9,  10,  12,  15,  18,  20,  and  24  per 
cent: 

TABLE  OF  INTEREST  DIVISORS. 


36000  -i-  1  = 

36000  -7-  2  = 

30000  -r  3  = 

36000  -r  4  = 

36000  -f-  4i  = 

36000  4-  5  = 

36000  -r-  6  = 

36000  -^  8  = 


Tnterest 
DivlHors. 

36000 
18000 
12000 
9000 
8000 
7200 
6000 
4500 


36000  -T-  9 

36000  ^  10 

36000  -T-  12 

36000  ^  15 

36000  -T-  18 

36000  -^  20 

36000  -r  24 


fnt«rMt 

4000 
3600 
3000 
2400 
2000 
1800 
1500 


When  the  rat-e  of  interest  will  not  cancel  the 
36000  without  a  remainder,  then  we  proceed  as 
shown  in  the  statement  for  the  second  operation.  ,- 
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In  case  365  days  to  tbe  year  were  used  in  interest 
computatiousi  as  is  the  custom  in  some  communities, 
then  we  would  liave  100  x  365  =  36500  as  the 
iuterest  divisor  at  1  i)er  cent;  and  hence  to  lind  the 
interest  at  any  other  lifep  cent,  we  would  proceed  as 
explained  above. 

Ib  many  computations,  Equation  of  Accounts, 
Accounts  Current  and  Interest  Accounts  by  the 
]>roduct  or  equation  method,  Interest  on  Daily  Cash 
Balances,  Cash  Notes,  True  Discount,  etc.,  the 
Interest  JDi visor  is  of  great  service,  and  should  he 
well  understood  by  all  accountants. 


fl.  PHILOSOPHIC  METHOD  OF  USING  THE   FACTORS 
OF  THE  IFTEREST  DIVISOR. 


543*  In  the  i>ractical  computation  of  interest, 
we  prefer  to  use  the  factors  of  the  Interest  Divisor 
(100  and  3G0,  or  365)  in  a  slightly  different  manner 
from  that  shown  by  the  four  operations  above,  yet 
strictly  in  accordance  with  reason  and  logic. 

In  order  to  fully  elucidate  the  work,  we  will 
re-state  and  re-work  the  above  problem. 

What  is  the  interest  of  $72000  at  8%  for  11  dayst 

Ans.  $176. 


FIRST   OPERATION. 

$ 

720.00 

8 

11 


360 


SECOND  OPERATION. 
$ 
720.00 
11 


45 


$176.00  Ans. 


$176.00  Ans. 


ExpUvTuUUm — In  the  first  operation,  our  statement  conforms  to 
tlio statement  made  in  the  second  operation  preceding,  except 
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tliat  we  first  divide  the  principal,  $72000,  l>3r  100,  b^  poi]i> 
iDg  ofi  two  places,  and  then  by  360,  instead  of  using  the 
dGOOO  as  a  single  divisor. 

Tbe  reasoning  for  the  work  based  npon  the  foregoing  elnol- 
dations.  is  as  follows:  l^i  interest  on  any  nriucip^  for  1  yeiir 
is  tbe  xiir  part  of  it ;  which  we  pVodnce  by  pointing  off  two 
phices.  Then,  at  8^  it  is  8  tinles  aa  much,  which  is  indicated 
by  writing  the  8  on  the  increasing  side  of  the  statement  line. 
Then;  since  the  interest,  as  indicated  by  the  statement  is  for 
1  year,  for  one  day  it  is  the  360th  part,  which  is  indicated  by 
writing  the  360  on  the  decreasing  side  of  the  statement  line; 
and  for  11  days,  it  is  11  times  as  much  as  for  1  day,  which  is 
indicated  by  writing  the  II  on  the  increasing  side  of  tbe 
statement  line. 

In  the  second  operation,  onr  statement  is  the  same  as  that 
in  the  fourth  operation  prece<lin^  and  constitutes  the  most 
yaluable  method  known,  of  computing  interest. 

The  reasoning  is  the  same  as  in  the  fii*8t  operation,  except, 
instead  of  multiplying  by  8  and  dividing  by ^60,  we  men- 
tally divide  the  360  by  8^  and  then  nse  the'  quotient,  45,  as  a 
cofUraded  interest  dwisor.  In  this  manner  we  oontract  the 
opemtion  to  the  greatest  practical  limit  and  use  reason  and 
logic  throughout  the  solution. 


CONTRACTIONS  IN  INTEREST  OPERATIONS. 


544.  There  are  a  great  many  metliods  of  con- 
tracting interest  calculations,  but  the  great-er 
number  of  them  are  applicable  only  to  special  com- 
binations of  numbers,  and  others  require  the  mem- 
orizing of  arbitrary  rules  and  rule  exceptions,  iiistea<l 
of  the  exercise  of  the  reasoning  faculties.  Those  that 
we  here  present  are  general  in  their  application,  and 
are  based  uiK>n  one  beautiful  system  of  work  by 
which  we  solve  all  interest  problems,  and  give  a 
reason  for  every  figure  of  the  work  without  the  aiil 
of  rules,  no  matter  what  may  be  the  principal,  tbe 
rate  per  cent,  or  the  time. 
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CONTRaCTED   INTEREST   DIVISORS. 

545.     The  following  table  shows  tlie  GontraeUd 
Interest  Divisors^  for  the  most  usual  rates  per  cent: 

TABLE  OP  CONTRACTED  INTEREST  DIVISORS. 


Pb 

fc 

3(50 

-1- 

1 

= 

300 

^ 

2 

= 

aiK) 

-1- 

3 

=s 

300 

~ 

4 

n^ 

360 

-1- 

4-1 

rs 

:m} 

^ 

5 

= 

31)0 

^ 

0 

:::= 

300 

-i- 

8 

= 

Interest 
DJv'Hora. 

3G0 
180 
120 

90 

80 

72 

CO 

45 


300 
300 
300 
300 
300 
300 
300 
300 


% 

10 
12 
15 
18 
20 
24 
30 


Iiilorest 

=  40 
=  30 
=  30 
=  24 
=  20 
=  18 
=  15 
=  12 


NoTK. — Wboii  tlio  rate  per  cent  is  not  a  factor  of  3G0,  snch 
att  7,V»  ^^%y  etii.y  thon  360  will  bo  the  Interest  Divisor,  and 
tbe  r:ite  %  will  be  nseil  as  a  nniltiplier  a8  shown  in  tbo  ljri:>t 
u^ieratiou  under  the  Philosophic  method. 


PROBLEMS  IN  INTEREST, 

WORKKD  BY  THK  PIIIU)SOI»IIIC  8YSTKM. 


546.  The  Prhwipal,  Rate  Per  Centy  and  Time 
given  to  find  ih^  Interest,  the  Amonnty  or  the  Pro- 
ceeds, 

1.  What  is  the  interest  on  S5G0  at  8%  for  3 
yejirsf 

OPBRATION. 

$5.00  =  1%  of  principal. 
8  =  8%. 


y 


$44.80  =  int.  for  1  year. 
yS  =  years. 

$|>4.40  =  int.  for  3  yrs.,  Ans.  $560  at  1%  fori  year  is  the 
/ 


Ans.  $134.40. 

Efjtfanation. —  ConMider- 
ini^  that  interest  involves 
]>er  cent  and  ]>er  annnm, 
as  elneidated  in  the  foi*e- 
j^oinj?  work,  and  in  cou- 
Honance  witl»  the  foi-ego- 
in«^  lo«;ical  method  of  op- 
eration, we  here  reason  as 
follows:  The  int-erest  on 
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Aus.  6114  (SO 
OPEBAXION.  ^^^.../..-lattul;., 

8.J0  =  1%  of  priucinal,    J-  "*  '""^  "'""tlJN  Ju  tlw 
«        =8%.  ^  *"""' we lu-uwu an  follows 

21     =  mouths.  1^  for  ^"^^^  *"•  ??^  "* 
i„  ft.*"*  1  yoar,  or  13  mo«., 

S1U.80  =  int.  for  1  yr.     ^7^^^%^^ 

(I  yenr  and  9  moiitbs  mlucGd  to  X^!^J  ^".!?  /**'*  ^^  "toiitbs 
3»»iieUa«itJ8  fori  mouth  "»«»tli8)  xt  is  21  time«  «« 

3.    Wliat  is  the  interest  on  ik\ov\  m  «*  n^  ^ 
,  •"■>«  OPBBiTION.  «.,&„fc_i„  „,,  ^ 

5  mos  aU  24  ds    ir-V'^ 

»iiUw4US.    1  lie  III tenjst  on  $1230.40 

SECOND  OPERATION  f ^  ^°^  ^"''  ^  -^'^"^  >»  t'je 

$  AM»f/m/M  ^x«>y,    $12.3040- 

12.3040        «!^,/*c«i^r-^ 

—     3W)th  part;  nuU  for  894 

$274.9944.  ,'J,»;;V'  *"  ^  *''"*«  « 
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General  Directions  for  Interest  401 

GENERfiL  DIRECTIONS  FOR  CILCULATING  INTEREST. 


547.  From  the  foregoiug  elucidations,  we  derive 
tlie  following  general  directions  for  calculating 
interest: 

1.  For  yearsj  first  find  1%  of  the  principal,  by 
dividing  hy  100  (pointing  off  two  places);  then  multi- 
ply hy  the  rate  %,  and  this  product  by  the  number  of 
years.     See  problem  1,  page  399. 

2.  For  months.,  write  the  pri)icipal  on  the  state- 
ment  line  and  find  l%jby  dividing  by  100,  or  pointing 
off  two  plnces  ;  then  indicate  on  the  statement  line  the 
division  by  12,  and  the  mxdtiplication  by  the  rate  % 

-nnd  the  number  of  months,  and  work  out  the  state- 
ment.   See  problem  2,  page  400. 

3.  For  days,  write  the  principal  on  the  statement 

Une  and  find  1%  by  pointing  off  two  places,  or  by 

indicating  the  division  by  100;  then  indicate  on  the' 

statonent  line,  the  division  by  360,  (or  305  when  that 

is  vsedj  and  the  multiplication  by  the  rate  %  and  the 

number  of  days,  and  work  out  the  statement,  cancelling 

as  much  as  possible.    See  problem  3,  page  400. 

NoTK  — Instead  of  iudicating  the  division  by  360  and  the 
muUioUcatiouby  the  rjit«  V»  w®  "^'^X  simplv  divide  by  the 
quotient,  (tbe  contracttMl  Interefst  Divisor,)  of  360  divided  by 
the  rate  %,  as  explained  on  page  398. 

4.  To  find  the  amount,  add  the  interest  to  the  prin- 
cipal. 

o.  To  find  tlie  proceeds,  subtract  the  interest  from 
the  principaL 

NoTK.— There  are  always  as  many  decimals  in  the  answer 
aa  there  are  on  the  statement  line,  and  no  more. 

61 
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4.    What  is  the  iuterest  on  $1350  at  S%  for  64 
(lays  f  Ans.  $19.20. 

6.    What  is  the  iuterest  ou  $550  at  7%  for  72 
days!  Aus.  $7.70. 

6.  What  is  the  interest  on  $727.20  at  5%  for  11 
days!  Aus.  $1,111. 

7.  What  is  the  interest  on  $7200  at  10%  for  121 
days  ?  Ans.  $242. 

8.  What  is  the  interest  on  $3155.16  at  6%  for  5 
years!  Ans.  $040,548. 

9.  What  is  the  interest  on  $2344.80  at  8%  for  3 
months!  Ans.  $40,896. 

10.  What  is  the  iuterest  and  the  amount  of  $5000 
at  8%  for  2  years,  5  mouths,  aud  15  days  ! 

Ans.  $983.33J  iuterest  5  $598i3.33J  amt. 

KoTK.— To  obtain  the  amount,  add  the  iuterest  to  the  prin- 
cipal. 

11.  What  is  the  iuterest  and  the  proceeds  of 
$45000  at  4%  for  8  months  and  20  day's. 

Aus.  $1300  interest;  $43700  proceeds. 

NoTK. — To  obtain  the  proceeds,  subtract  the  iuterest  from 
the  principal. 

12.  What  is  the  interest  on  $1440  at  7%  for  123 
days!  Ans.  $34.44. 

13.  What  is  the  iuterest  on  $1711.90  for  34  days 
at  15%  !  Aus.  $24.25+. 

14.  What  is  the  iuterest  on  $3240  for  94  days  at 
9%  !  Ans.  $76.14. 

1 5.  Wiiat  is  the  iuterest  ou  $21636.72  for  63  days 
at  10%  !  Aus.  $378.64+. 
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16.     What  is  tlie  interest  ou  124^  at  U%  for  lOJ 


clays  t 


Ans.  il^o^- 


^ 


OPERATION  INDICATED. 


2 

25 

2 

25 

2 

25 

lOO 

or  36000 

or  8000 

2 

9 

2 

9 

2 

21 

3(K) 

2 

21 

<> 

21 

17.  What  is  the  interest  ou  10§^  at  5^%  for  8 
days,  C  hours,  ami  24  minutes  ?         Ans.  itJoo/- 

18.  What  is  the  interest  on  $1500000  for  3  dnys 
at  J  %  per  day  I  Ans.  $11250.00. 


OPERATION  INDICATED. 


or  thus : 


360 


15000.00                                         f;15000.00 
90=i%  per  clay  =90%  per y r.                 \% 
3  


$11250.00,  Ang. 


%  3750.00=int.  fori  clay. 
3  =clay8. 


$11250.00=iiit.  for  3  els. 


19.    What  is  the  interest  on  $30000  at  4%   per 
month  for  28  days  ?  Ans.  $1120.00. 


OPERATION  INDICATED. 


360 


300.^0 

48=4%  per  iuo.=48%  per  yr. 

28  or,    30 


flI20.00;  Au8. 


300.00 

4 

28 

§1 120.00,  Ans. 
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20.    What  is  tbe  interest  on  $2500  at  6%  for  140 
days,  counting  365  days  as  the  interest  year  ? 

Ans,  $60.00, 

OPERATION  INDICATED. 


3G5 


25.00 

0 

140 


$60.00,  Ans. 

Note.— The  law  of  tbo  State  of  New  York  requires  365  days 
to  be  used  as  a  divisor  iu  calculating  interest.  lu  all  the 
other  States,  360  tB  used. 

21.  What  is  the  interest  of  $1111.11  at  11%  for 
11  times  11  days,  counting  365  to  the  year  ? 

Ans.  $40.51+. 


MERCHANTS'  AND  BANKERS'  DISCOUNT. 

548.  For  full  information  in  regard  to  the  Spe- 
oiid  Laws  and  Business  Customs  pertaining  to 
Interest  and  Discount  Calculations,  see  Soul^'s 
Philosophic  Work  on  Practical  Mathematics. 

549.  Bankers'   and   Merchftnts'  Discoant  is 

simple  interest  on  the  Principal,  at  the  Kate  i>er 
cent  for  the  Time  that  Notes  or  other  obligations 
have  to  run. 

550.  A  Promissory  Note  is  a  written  promise  by 
one  party  to  pay  to  another  party,  or  his  order,  a 
specified  sum  at  a  future  time,  unconditionally. 

The  following  is  the  usual  form  of  a  negotiable 
pioinissoi y  note : 
^IteO.  Nkw  Orleavs,  Sept.  20,  1886. 

Ninety  <lay8  after  date,  for  value  receivetl,  I  promise  to  )>ay 
to  tlie  orderot  C.  Reynolds,  One  Thousand  Four  Hundred 
Eightv  Dollars.  S.  C.  HEPLER. 

Due  Dec.  19/22/86. 
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561  •  The  Parties  to  a  promissory  note  are  the 
maker  and  payee.  In  the  above  note,  S.  C.  Hepler  is 
the  maker  ox  promisor^  and  C.  Reynolds  is  th^payee 
OT  promisee.  The  liolder  of  a  note  is  the  party  who 
owns  it. 

If,  in  the  above  note,  the  words  "  the  order  of,'' 
before  the  name  of  the  payee,  had  been  omitted,  it 
would  have  been  unnegotiable. 

552.  Negotiable  Paper  is  that  which  may  be 
transferred  from  one  owner  to  another  by  assign- 
ment or  indorsement. 

There  are  several  kinds  of  negotiable  paper, 
namely:  Promissory  Notes,  Bills  of  Exchauge,  Due 
Bills,  Bank  Notes,  Checks  on  Banks  or  Bankers, 
Coupon  Bonds,  Certificates  of  Deposit,  and  Letters 
of  Credit 

653.  An  Indorser  of  a  note  is  the  party  who 
writes  his  uan^e  on  the  back  of  the  note,  and  thereby 
becomes  security  for  i ts  payment.  The  fi  rst  i ndorser 
of  a  note  is  he  to  whom  the  note  is  made  payable. 
A  note  is  not  negotiable  without  the  indorsement  of, 
tSe  payee. 

654.  The  Face  of  a  note,  draft,  etc.,  is  the  sum 
si^ecified  or  named  therein  and  promised  to  be  paid. 

656.  The  Maturity  of  a  note  is  the  day  that  the 
note  becomes  due. 

566.  Days  of  Grace  are  days  allowed  for  the 
payment  of  a  liote,  draft,  etc.,  after  the  expiration 
of  the  time  specified  in  the  instrument.  By  custom 
in  the  United  States,  3  days  of  grace  are  allowed 
on  all  notes,  drafts,  etc.,  that  are  not  drawn  with- 
out grace,  at  sight,  or  on  demand. 

657.  Dishonoring  a  note  is  the  failure  to  pay  it 
when  due. 

'558.    Discount  Day  is  the   day  that  a  note, 
draft,  etc.,  is  discounted.    Many  bankets  and  busi- 
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nesa  men  when  discount iug  notes,  etc.,  charge  inter- 
est for  this  day. 

659,  The  Proceeds  or  Cash  Talue  of  notes, 
etc.,  is  what  remains  after  the  interest  or  discount 
is  deducted. 

660,  PROBLEMS. 

1.  March  8,  1886,  a  note  is  drawn  for  $2000  ami 
niadepayable  one  year  after  date,  with  interest  at 
8  per  cent.  What  is  the  interest  and  the  amount 
due  the  holder  at  the  maturity  of  the  note  I 

Ans.  $160,  interest.     $2160,  amount. 

OPERATION.  Expla'naiion-'SotvH  of 

$20.00  face  of  note.  ^his  cbaract^^r  tliat  bear 

8% 

interest,     aro     nititlecl 

only  to  inteivst  for  360 

$2160  principal  and  int.  added,  days  to  the  year. 

2.  March  8,  1880,  a  Jiote  was  drawn  for  $2fW0 
and  nnide  i)ayable  one  year  after  date,  without 
interest.  When  does  this  note  mature?  If  dis- 
counted at  8%  on  the  day  that  it  was  drawn,  what 
was  the  discount  an%l  the  ])roceeds? 

Ans.  March  8/11, 1887,  it  matures. 

$164  discount.    $1836  procee^ls. 
OPERATION.  Explanation. — This  note  being 

»  '  drawn  in  years,  wa  tberefoit;, 

on  An  ^^   conformity     witU    custoni, 

'^O.OU  mature  it  in  years,  and  when 

45     369  ^ve  discount  it,  iu  conformity 

AvitU  a  different  business  ciis- 

«^lfiJ-00--<li«*»miiif  t^i^.  ^vo  count  the  actual  days 
^lt)4.UU_aisC0Unt.^^f  unexpired  time,  including  3 
days  of  grace  and  discount  day . 
Note. — In  maturing  notes,  drafts,  etc.,  that  are  drawn*»n 
years  or  months,  it  is  the  custom  to  count  from  the  day  of 


$160.00  interest  for  1  year. 
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the  roonth  that  the  iiistrniucut  is  dated  to  the  same  day  of 
the  luoutti  in  wLicli  it  matures.  Thiie,  a  note  dated  July  15, 
1886.  airl  made  payable  3  months  after  date,  matures  Oi^tober 
15/  18,  1886.  But  when  discountiug  notes  or  drafts  drawn  in 
years,  month's,  or  days,  it  is  the  custom  to  count  the  actual 
days  of  unexpired  time,  including  3  days  of  grac^  and  discount 
day. 

I>61.  To  Mature  and  Discount  Kotes^  when  Braicn 
in  Moyiths  and  when  Drawn  in  Days. 

NoTK. — Observe  carefully  the  difference  in  the  maturity  and 
diBcoaiit  of  the  two  following  notes. 

$2540.80  New  Orleans,  December  18, 188G. 

3.  Two  months  after  date,  for  value  received,  I 
promisi^  to  pay  to  the  ordef  of  FranJi  Draxler,  Two 
Thousand  Five  Hundred  Forty  a  ad  ^^^  Dollars. 

A.  D.  HOFELINE. 

When  does  this  note  mature  ?  What  are  the  pro- 
cce<ls,  if  discounted  the  day  it  was  drawn  at  9  i)er 
cent  ?  An^.  It  matures  February  18/21,  3887. 

The  net  proceeds  are  $2498.88. 

OPERATION.  Explanation,  —  In  maturing 

^  this  note  in  accordance  with 

*>5  40  80  ^^^  ^®  count  the  montlw,  but 

wO.^tv.ou  .^  discounting  in  accordance 

w  with  business  custom  we  count 

the  actual  number  of  days  in 

$41.9232  discount.  *^®  *^'**  months  and  add  there- 
to 3  days  of  grace  and  disccunt 


40 


$2498.88  proceeds.      day. 


GENERAL  DIRECTIONS  FOR  BANKERS'  AND  MER- 
CHANTS'  DISCOUNT. 

562.  From  the  foregoing  ehicidations,  we  derive 
the  following  general  directions  for  Bankers'  and 
Merchants'  discount : 

1.  Calculate  the  interest  on  the  note  at  the  given 
rate  for  the  actual  number  of  days  that  the  note  has  to 
rnuy  plus  three  days  of  grace  and  discount  day. 
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2.  Subtract  the  interest  thus  found  from  the  face 
of  the  note;  the  remainder  will  he  the  proceeds. 

Nora  1. — When  notes  bear  interest,  find  tbe  amonnt  or 
valae  of  the  same  at  matority,  and  calculate  the  discount  on 
such  maturity  value. 

NoTB  2. — In  many  Cities  and  States,  interest  is  not  charged 
for  discount  day. 

$2540.80.  New  Orleans,  December  18, 1886. 

4.  Sixty  days  after  date,  for  wilue  recc»ived,  I 
promise  to  pay  to  tlie  order  of  C.  Keynolds,  Two 
Thousand  Five  Hundred  Forty  and  -^  DoUars- 

J.  B.  Anderson. 
When  does  tbis  note  mature  t    What  are  tbe  pro- 
ceeds, if  discounted  tbe  day  it  wa«  drawn,  at  9  i>er 
cent  !         Ans.  February  16/19,  1887,  it  matures. 
$2500.15,  proceeds. 

OPERATION.  Explanaiitm.—ln  this  prob- 


40 


lem,    according  to   law,  wo 
mature  in  days,  and  accord- 
ing to  custom  we  discount  in 
J?^ 40.6528  discount.  days,  counting  grace  and  dis- 


25.40.80 
04 


$2500.15  proceeds.        f^^^t  day. 
$0231.50.  New  Orleans,  November  1, 1886. 

5.  Ninety  days  after  date,  for  value  received,  I 
promise  to  ])ay  to  tbe  order  of  T.  C.  W.  Ellis,  Six 
Thousand  Two  Hundred  Thirty-  one  and  -^  Dol- 
lars, ])ayable  at  tbe  Germania  National  Bank, 
New  Orleans.  T.  L.  Macon,  Jr. 

TMien  does  tbis  note  become  due  ?    What  are  the 
proceeds,  if  discounted  December  23, 1886^  at  6%  t 
Ans.  January  30/2, 1887,  it  is  due. 
$6187.^8  proceeds. 

Note. — Time  that  has  elajjsed  is  not  counted  when  dia- 
coimting  notes. 
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6.  Find  the  proceeds  of  a,  note  for  $1428  at  GO 
days  at  8%.  Aus.  $1407.69. 

7.  Find  the  proceeds  of  a  note  for  $6200  at  90 
days  at  7%,  Ans.'  $6086.68. 

8.  Find  the  proceeds  of  a  note  for  $91543  at  30 
days  at  4^%.  Ans.  $91153.94. 

9.  What  is  the  maturity,  interest,  and  proceeds 
of  a  note  for  $23875  at  4  months,  dated  June  15, 
1886,  and  discounted  June  26,  1886,  at  5%  I 

Ans.  Matures  Oct.  15/18,/86. 
Interest,  $381.34. 
Proceeds,  $23493.66. 

10.  A  merchant  borrows  $50000  for  five  years 
at  109J>  and  agrees  to  pay  the  principal  and  interest 
in  5  equal  annual  installments.  What  are  the 
yearly  payments  !  Aus.  $13189.87. 

Note. — For  a  Bolntion  of  this  difficult  problem  see  the  mis- 
oellaueous  problems  iu  the  back  of  this  book. 


S9 
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TO   DISCOUNT   NOTES   THAT  BEAR   INTEREST. 


$4500.  New  Orleaus,  June  4,  1886. 

1.  Four  mouths  after  diitc,  for  value  received,  I 
promise  to  pny  to  tlie  order  of  O'Xeil,  Sullivan  & 
Co.,  Four  Thousand  Five  Hundred  Dollars,  with 
six  per  cent  interest.  W.  B.  McCracken. 

When  does  this  note  mature!  If  discounted  the 
day  it  was  drawn  by  a  note  broker  at  8  per  cent, 
what  proceeds  would  the  holder  receive  f 

Ans.  It  matures  October  4/7,  1886. 
The  proceeds  are  $4461.48. 
OPERATION 
To  fiiul  the  amount  or  value  of  the  note  at  maturity. 

Explanation  — In 

(  this  problem,   we 

45.00  fi^st   fi"d   the 

/»  amount   or  value 

.  of  the  note  at  ma- 

J^ turity.      This  we 


12 


$90.00=int.  for  4  mos.  at  M^.  ^^  by  oaiculatmR 
4500  00=face  of  note  added.    ^^l^^oWo^o!^ 

the  6  per  cent  iu- 

$4590.00=aint.  or  value  of  note  terest  that  it  bears 

at  maturity.  ^?,'*.«^'«"  4  mouths. 

•^  This   work    gives 

us  $4590     as  the 

OPERATION  value  of  the  note 

when  it  matures; 

To  discount  the  note  and  find  the  proceeds  hence  it  is   clear 

at  maturity.  that   this    is    the 

$45.90  amount  to  be  dis- 


45 


126 


counted.  We  then 
discount  the  $4590 
according  to  busi- 
$128.52=int.,  or  discount.  ness  custom  for 
4590.00= value  of  note  at  *l»o  actual  nnox- 
iiiofn«.i^Tr  pi  red  time,  mclud- 
maturity.    LcrSdavsofirraci 


*  .  .r^.   ..^  t       «        ,     -      lUff  .3  days  of  grace 

JS^44G1.48=proceeds  of  note         and  discount  day, 
the  day  it  wasdisc't'd.  at    the   specified 
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2.  A  note  bearing  8%  interest  is  given  August 
15,  1886,  payable  one  year  after  date,  for  $5000. 
What  are  the  proceeds  if  discounted  December  o, 
1886,  at  8%  f  Ans.  $5091.60. 

"  CASH  NOTES,'' 

Or  Note«  and  Drafts  which,  when  Discounted,  will  Produce 
a  Speciaed  Sum. 

563.  For  what  sum  must  a  60  day  note  be 
drawn,  so  that  when  discounted  at  8  per  cent,  the 


proceeds  will  be  $8872  ? 

FIRST    OPERATION. 

$100  note  assumed 


9  4? 


100  20 
64 

1280 


Ans.  $9000. 

ExplancUion.—  As  it  ia  the 
custom  of  bankers  to  calcu- 
late their  discount  on  the 
face  of  notes,  drafts,  etc., 
it  is  plain  that  "if  we  were 
to  add  the  simple  interest 
of  the  $8872  to  itself  for 
the  time  and  rate  given, 
and  draw  the  note  for  the 
amount  thus  produced  it 
— —  would  not,  when  disconnt- 

$1.42|  interest.  «<^»    prodnce    the    required 

100  00    not4*  ftSRuVd  ^""^  ^^^  *^®  reason  that  the 
lUU.UU    noie  assu  ea.  j^^gj.pgj.  ^^    ^j^j^  increased 

amount  would  he  more  than 
the  interest  on  the  first 
sum.  The  deficit  would  be 
the  interest  on  the  interest 
first  obtained,  plus  the  in- 
t4?rest  on  each  succeeding 
sum  of  interest,  intermin- 
ably. Consequently,  to  pro- 
duce e;cact  results,"  we  can- 
not work  on  the  face  of  the 
sum  that  we  desire  to  obtain 
for  the  note  when  discount- 
ed. We  are  therefore  constrained  to  assume  some  number 
to  repreJient  the  face  of  the  note  to  be  draAvn.  In  this  solu- 
tion wo  assume  $100,  which  we  discount  for  the  time  and  rate, 
and  thns  inoduce  $98,575  proceeds.  By  the  figures  now 
before  ns  and  the  exercise  of  our  reason,  we  see  that  a  $100 
note  for  the  time  and  rate  given^  is  worth  $9s.r»7?;  cash,  and 


887.20 


898.57^  proceeds. 

$ 

100 

9 

8872.00 

$9000,  Ans. 
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by  trauapositiou  that  $98.57}  cash  proceeds  are  worth  a  $100 
note.  We  uow  observe  that  as  we  discouuted  the  $100  for  64 
days  at  8  per  cent,  the  same  ratio  exists  between  ihe>  898.575 
proceeds  and  the  $100  note,  as  exists  between  the  f':^72  pro- 
cee<ls  and  the  face  of  the  note  required  to  pro<lnce  the  same 
when  discounted  for  64  days  at  8  per  cent ;  and  hence  wo  have 
but  to  find  the  proportional  result  of  the«e  two  ratios.  To 
do  this  we  place  tho  $100  assumed  note  on  the  statement  line, 
and  reason  thus:  if  ^sj^^;^'  ($98.57 J  n^duccd)  proceeds  require 
$100  note,  if'  proceeds  will  require  the  88720th  part,  and  5,  or 
a  whole  cent,  will  re<iuire  9  times  as  much ;  and  if  K  rc^quire 
the  result  of  the  present  statement,  887200^^  proce^^ds  will 
require  887200  times  as  nnich.  This  gives  us  $9000  as  the  face 
of  the  note  to  be  drawn. 

SECOND  OPERATION.  ^J7)/ana//on.— Inthis  sola- 

$4500  -note  assumed.  t*''?/  "^f'''}'  ^"^  ""T^  P*^^^*" 

Cia  t  ;«<-   ^^«  at  Aa,   of  Q/T/  *»  t^*®  first,  in  order  to  save 
$64  mt.  for  64 ds.  at  8%  ^i^^^  ^^^^^  j^i^^^,  we  assume 

the  8%  intei-est  divisor  to 

$4436  l)rOCeeds,  C<asll.  represent   the  face  of  the 


$ 


note.    We  assume  the  inter- 

M-'fxrv  est  divisor  for  the  reason 

^^^^  that  the  interest  thereon  is 

4436     8872  always  aa  many  dollars  aa 

we  have  days.      Hence  to 

$9000,  AUS.  produce  the  required  rela- 

^  '  tionship  numbers  represent- 

ing note  and  proceeds,  we  have  but  to  subtract  the  days  from 
the  interest  diviHor.  Having  produced  these  numbers  we 
reason  thus:  8inco$4436  ca*»h  require  $4500  note.  $1  cash  will 
require  the  4436th  part  and  $8872  will  require  8873  times  as 
much. 


GENERAL  DIRECTIONS. 

664.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  finding  the^face 
of  "  Cash  Notes :" 

1.  Assume  as  the  face  of  the  note  $100,  or  the 
Interest  Divisor  for  the  raU  %  (//icn,  and  find  the 
proceeds  of  the  same  for  the  given  time  and  rate  %. 
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2.  Then  divide  the  assumed  note  multiplied  by  the 
required  proceeds^  by  the  proceeds  of  the  assumed  note, 

PROBLEMS. 

2.  What  must  be  the  face  of  a  note,  so  that, 
when  discounted  for  94  days  at  12  per  cent,  it  will 
produce  $10000  proceeds.  Ans.  $10323.47. 

Opeiration  by  the  use  of  the 

Interest  Divisor.  i  \ 

$3000  note  assumed.  3000  note  as- 

94  int.  for  94  ds. 'S>  12%.    2906    10000     sumed. 


$2006  cash  proceeds.  $10323.47,  Ans. 

3.  A  creditor  owed  me  a  balance  of  $3212.65  and 
settled  the  same  with  his  "  cash  note,^  payable  4 
mouths  after  date^  The  note  was  dated  June  17, 
1886.  Allowing  8  per  cent  interest,  what  was  the 
fece  of  the  note,  and  when  does  it  mature  t 

Ans.  $3305.19+  face  of  note. 

Oct.  17/20, 1886,  it  matures. 

4.  What  must  be  the  fiice  of  a  note  to  net  or 
produce  $1777.95,  when  discounted  at  7%  for  63 
dayfil  Ans.  $1800. 

OPERATION.  $ 

$3GO00=note  assumed  j  36000 

441=iut.for63d8.'S)7%.  35559     1777.95 


$35559=proceeds.  |  $1800.00,  Ans. 

Explanation. — There  being  no  7%  Interest  Divisor,  we 
ftSAUine  as  the  face  of  the  note  the  1%  Interest  Divisor  and  then 
multiply  the  interest  at  1%,  which  is  $63  (as  many  dollars  as 
there  aro  days)  by  7,  the  rate  ^  and  thns  obtain  $441  int. 
The  statement  is  then  made  as  in  the  preceding  examples. 

Note* — Whenever  there  is  no  interest  divisor  for  the  rate 
%  given,  the  interest  divisor  for  1%  should  be  assumed  and 
the  interest  found  thereon  as  above,  or,  if  preferred,  in  the 
Qsual  manner. 
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5.  For  what  sam  mnst  a  note  be  drawn  for  45 
clays^  without  Rrace  or  discount  day,  to  settle  a  cash 
balance  of  $10862.50,  interest  at  10^  f 

Ans.  $11000. 


565. 


"OASHT^OTBS^ 


with  Interesty  Oominissf  on*  and  Brokerai^  Combined. 

1.  A  customer  desires  to  obtain  from  a  bank 
$8000  on  his  90  day  note.  In  conformity  with  bank 
custom,  which  prudence  and  safety  demand,  he  is 
i-equired  to  have  one  or  more  indorsers  on  the  note, 
nud  as  his  correspondent  I  indorse  and  negotiate 
the  uotiC  for  him.  The  rate  of  bank  discount  is  8%; 
I  charge  2^%  commission  for  indorsing,  and  ^% 
brokerage  for  negotiating.  What  must  be  the  face 
of  tlie  note  f  Ans.  $8406.80. 


OPERATION. 

Pace  of  note  assumed,    - 
Int.  on  same  for  94  ds.at8%  -  $  94. 
Com.  "     ''    ^  2J%         -          -    112.50 
Brok."    ''    ^    i%        -         -      11.25 

.      $4500, 
217.73 

(]ash  value,  or  pro.  of  the  assumed  note.     $4282.25 


4282.25 


4500=note  assumed. 
8000.00 


$8406.80,  Ans. 


Explanation,— In  this 
solntion,  for  reasons 
jpveu  iu  the  second  so- 
lution of  tbe  Hi*st  prob- 
lem of  **  Ca«h  Notes," 
we  assume  the  S^i  In- 
terest Divisor    as  the 


f;ico  of  the  required  note,  and  from  it  we  deduct  the  interest, 
ioninussion  and  brokerage,  and  thus  produce  the  necessary 
rehitionship  numbers,  as  explained  iu  the  first  solution  with 
winch  we  make  the  proportional  statement,  the  result  of  which 
gives  the  correct  answer. 
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2.  A  merchaut  owes  a  cash  balance  of  $4000^ 
which  he  wishes  to  settle  by  note  at  120  days  for 
such  a  sum  as,  when  discounted  at  dpercent^  allow- 
ing 24  percent  commission  for  indorsing,  will  net 
the  exact  cash  balance.  What  must  be  the  face  of 
the  note!  Aus.  $4221.88. 

3.  What  must  be  the  face  of  a  note  for  60  days 
to  net  $1720,  discount  at  5%  and  2J%  commission 
for  iudorsing!  Aus.  $1780.33+. 


TRUE    DISCOUNT 


566.  True  Discount  is  such  a  deduction  from 
the  face  of  notes  or  debts,  as  is  equal  to  the  sim- 
ple interest  on  the  remaimler  for  the  same  time  and 
rate  for  which  the  deduction  was  made. 

567.  The  Present  Worth  of  notes  or  debts  due  at 
some  future  time  without  interest,  is  such  a  sum  of 
money  which,  for  a  given  time  and  rate  %,  will 
amount  to  the  face  of  the  note  or  debt  at  maturity. 

1.  What  is  the  present  worth  and  the  true  dis- 
conut  of  a  note  of  $8400  for  60  days  at  8%! 

Ans.  $8282.20  present  worth, 
117.80  true  discount. 
OPERATION.  $ 

4500,  p.  w.  Oiisiiiucd. 
4564    8400 

$4500=preseut  worth  aB8nme<l.      

64=mterest  for  64  ds.  ^  H%.  $8282.20,  pres.  worth. 

^400.00,  face  of  note. 

$4564=amt.  due  64  ds.  hence  

$117.80,  true  disc't. 
ExpUmalion. — Since  true  discount  is  the  interest  on  the 
present  worth  instead  of  the  face  of  the  note  or  debt,  we 
caunot  therefore  operate  on  the  J^8100,  the  face  of  this  note, 
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and  hence  we  assume  as  the  present  vxyrth,  the  Interest  Dtviaor 
for  the  given  %.  Then,  in  order  to  obtain  an  amount  of  note 
and  interest  wnich  bear  the  same  relationship  to  the  present 
worth  assumed,  that  the  given  amount,  $84(N)y  bears  to  its 
present  worth,  we  calculate  the  interest  on  the  assumed  note 
for  the  given  time,  and  rate,  and  add  the  same  to  the  note 
assumed.  Having  prodnced  these  relationship  nnmbers  we 
reason  as  follows:  81nce  $4500  present  worth  give  an  amount 
of  $4f)64,  conversely  $4564  amount  required  a  $4500  present 
worth ;  and  since  $4564  amount  require  $k»00  present  worth, 
$1  amount  will  require  the  4564th  part  and  $8400  amount  will 
require  8400  times  as  much. 

Note. — We  might  have  assumed  any  other  sum  to  represent 
the  present  worth,  and  produced  the  same  result.  We 
assumed  the  8^^  Interest  Divisor  because  when  that  number 
is  assumed,  the  interest  is  always  as  many  dollars  as  there  are 
days  in  the  time. 


GENERAL  DIRECTIONS. 


568.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  calculating 
True  Discount : 

1.  Assume  as  the  Present  Worth,  tlie  Interest 
Divisor,  for  tlie  given  rate  %  and  find  the  amount  of 
the  same  for  tlie  given  tims  and  rate  %. 

2.  Then  divide  the  assumed  Present  Worth  multi- 
plied  by  the  given  amount^  by  the  amount  of  tlie 
assumed  present  worth. 

PROBLEMS. 


2,    What  principal  must  be  loaned  for  183  days 
to  amount  to  $3915.90,  interest  at  6%  t 

Alls.  63800, 
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3.  Wliat  is  tUe  preseutworth  of  $4391.68  due  in 
1  year  aial  4  months,  money  worth  5%,  and  no  allow- 
ance for  dars  of  grace  or  discount  aay  t 

Aus.  $4117.20. 

4.  What  is  the  true  discount  on  $8765.25  at  9% 
for  495  days  ?  Ans.  $965.25, 


PROBLEMS  INVOLVING  INTEREST  OPERATIONS. 


569,     To  find  the  Rate  ffo    when  the  Principal, 
Time,  and  Interest  are  given. 

1 .     The  interest  on  $8400  for  63  days  was  $1 1 7.60. 

Ans.  8%. 


What  was  the  rate  %  ! 

OPERATION 

to  fincl  the  inter«8t  ou  $8400 

for  the  giveu  time  at  1%" 

assumed. 


OPERATION 
to  fiml  the  rate  ^q. 


$ 


360 


84.00 
63 

$14.70 


14.70 


1%  assumed. 
117.60 


8%,  Ans. 


Erpionathn. — In  all  problems  of  this  kind,  we  first  assame 
1^^  ;  then,  in  order  to  obtain  a  sum  of  iuteresttbat  bears  tbe 
sauio  rehitiousbip  to  tbe  1%  assumed,  that  tbe  $117.60  bears 
to  tJie  required  rate  **o,  wo  calculate  tbe  interest  on  tbe  prin- 
cipal for  the  jjiven  time  at  1%,  Accordingly  we  find,  in  this 
problem,  SH.70  interest.  Wo  then  reason  as  follows :  Since  1% 
gives  $14.70  interest,  by  transjiosition  814.70  required  1^^; 
:im\  since  $14.70  interest  required  l%y  1  cent  interest  will 
require  the  1470th  part  and  $117.60  interest  wiU  require  11760 
times  as  much. 


GENERAL   DIRECTIONS. 

570.  From  the  foregoing  elucidation,  we  derive 
tbo  following  general  directions  lor  finding  the 
rate  ^: 

33 
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1.  Aitsume  1%  and  find  the  interest  on  the  prinvi- 
pal  far  the  given  time  at  thel%. 

2.  Then  divide  the  given  interest  by  the  1  %  interest 
on  the  principal  for  th^  given  time, 

P  R OBLE M  S . 

2.  The  interest  on  $UKK)  for  288  days  was  $48. 
What  was  the  rate  %  f  Aus.  6%. 

3.  A  note  for  $524.80  was  discounted  for  47  clays 
and  $518.6330  i)roceeds  received.  At  wlKit  rate  % 
was  it  discounted  !  Ans.  9%. 

4.  A.  re3eived  $3679.20  for  his  note  of  $42^)0 
which  had  186  days  to  run.  At  what  rate  %  was 
it  discounted  t  Aus.  24%. 

57L  To  find  ttw  Principal  when  the  Rate  %,  Time^ 
and  Interest  or  Amount  or  Proceeds  are  given. 

1.  What  principal  loaned  for  63  days  at  8%  will 
produce  $  1 17.60  interest !  Ans.  $8400.      . 

OPERATION  OPERATION 

to  find  the  int«ivHt   on    the  ^^  fi^^i  ^^^  priuclpal. 

asmiiiiea  priuciiml.  *  '^ 

%  $  [cipau 


45 


:oo 

63 


1.40 


100  assumed  priu* 
117.60 


$1.40  $8400,  Ans. 

SECOND   oi'liRATION. 

4500  assumed  principal 
117.60 


63 


$8400.00,  Ans. 
Erplanalion. — lu  aU  problems  of  this  kind,  we  a<idaine  $100 
or  the  Interest  Divisor,  a-^  x^^*^u<^^P*'^^  *^^^^  ^^^^^  calcL^ate  tho 
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interest  thereon  for  the  giTen  rate  and  time.  Tbfs  is  done  in 
order  to  produce  an  intereBt  "wlilcli  bears  the  Fame  lelation- 
ship  to  the  assamed  principal  that  the  given  interest  bears  to 
the  required  principal  that  produced  it. 

In  the  first  solution  of  this  problem,  we  find  the  iuterest 
on  the  assumed  principal  to  be  $1.40.  Having  this  iuterest, 
M-e  make  the  relationship  or  proportional  statement,  renhon- 
ing  as  follows:  Since  $100  principal  gives  $1.40  interest,  con- 
versely $1.40  interest  required  $100  principal.  And  since 
$1.40  interest  required  $100  principal,  1  cent  interest  will 
require  the  140th  part,  and  $117.60  interest  will  require  11760 
times  as  much,  which  is  $8400  principal. 

In  the  second  operation  we  assumed  the  S%  Interest 
Divisor,  $4500,  as  the  principal.  We  mnch  prefer  the  second 
operation,  for  the  reason  that  the  interest  on  the  Interest 
Divisor,  for  the  time  and  at  the  rate  ^o,  will  always  be  the 
same  as  the  niunber  of  days.  And  hence,  this  being  known, 
we  save  in  the  operation  making  one  interest  calculation. 

2.  What  principal  loaned  for  121  days  at  10% 
will  amount  to  $7442 1  Ans.  $7200. 


Amount=3721 


Explanation — When 
the  amount  is  ^ven, 
instead  of  the  inter- 
est, then  add  the  in- 
terest on  the  assum- 
ed jirincipal  to  the 
assumed  principal, 
and  then  make  the 
proportional  state- 
ment. 

3.    What  principal  discounted  for  369  days  at  8% 
will  give  $1836  proceeds  I  Ans.  $2000. 


OPEEATION. 

$ 

3600=  assumed 
principal. 
7442=amount. 

$7200,  Ans. 


OPEEATION. 


Proceeds=4131 


4500= assumed 

princii)al. 

1836=proceeds. 

$2000,  Ans. 


Explanathn. — 
AVhen  the  proceeds 
are  given,  instead 
of  the  interest, 
then  subtract  the 
interest  on  the  as- 
snnied  principal 
from  the  assnnied 
principal  and  theu 
make  the  i>ropor- 
tional  statement. 


Digitized  by  VjOOQ  IC 


420    8o\iWh  Inter  mediate^  Philosophic  Arithmetic. 

GENERAL  DIRECTIONS. 

672.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  hiding  the 
principal: 

1.  Assume  $100  or  the  Interest  Divisor  asprinci- 
palj  and  calculate  thereon  the  interest  for  the  given  time 
and  rate  %. 

2.  Then  divide  the  assumed  principal  multiplied 
by  the  given  interest^  hy  the  interest  on  the  assumed 
principal. 

Note. — If  the  amount  is  given  instead  of  the  interest,  then 
add  the  interest  on  the  assumed  principal  to  the  assmiied 
principal,  and  divide  the  sum  into  the  product  of  the  assumed 
principal  and  the  given  amount. 

If  the  proceeds  are  given  instead  of  the  interest,  then  sub- 
tract the  interest  on  the  assumed  principal  from  the  assumed 
principal,  and  divide  the  difference  into  the  product  of  the 
assumed  principal  and  the  given  proceeds. 

PROBLEMS 


4.  A  banker  loaned  a  sum  of  money  for  369 
days  at  8%  and  received  $164  interest.  What  was 
the  sum  loaned  t  Ans.  $2000. 

5.  What  principal  loaned  for  90  days  at  6%  will 
amount  to  $2030  !  Ans.  $2000. 

6.  Discounted  a  note  for  183  days  at  5%  and 
received  $1637.30  proceeds.  What  was  the  face  of 
the  note  I  Ans.  $1680. 

7.  What  principal  loaned  for  64  days  ^  S%  will 
amount  to  $1369.20  t  Ans.  $1350. 

8.  A  merchant  discounted  a  note  for  64  days  at 
5%  and  received  $178.40  proceeds.  What  was  the 
face  of  the  note  t  Ans.  $180.  . 
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9. 
will 


What  principal  loaned  for  124  days  at  7% 
produce  $130.20  interest  ?  Ans.  $5400. 


8G8.00 


OPERATION. 

36000=1  f^  int  Divisor  as 
assumed  principal. 
130.20 


$5400,  Ans. 


Explanation, — 
Since  there  is  no 
7^i  Interest  Di- 
visor, we  assume 
as  principal  36000, 
the  l^i  Interest 
Divisor,  and  then 
multiply  the  in- 
terent  at  1%,  which  is  equal  in  dollars  to  the  number  of  days, 
by  7,  the  rate  %,  and  thus  produce  $868.00  interest.  The 
solution  statement  is  then  made  as  in  the  x>rccediug  problems. 

10.  What  principal  loaned  for  72  days  at  11% 
will  produce  $33  interest  f  Ans.  $1500. 

673«  To  find  the  TimCj  tvhen  the  Principaly  Rate 
%,  and  Interest^  or  when  the  Principal  and  the 
Amount  or  Proceeds  and  the  Bate  %  d^e  given. 

1.  Loaned  $8400  at  8%  and  received  $117.60 
interest  for  it.    How  long  was  it  loaned  ? 

Ans.  63  days. 
OPERATION  OPERATION 

to   find  the  interest   on  the      to  find  the  number  of  days. 
$^00®8%forlyr.  ^ 

assumed.  300  days,    or    1 

$84.00 

8  672.00 


$672.00,  interest. 


yr.  assumed. 
117.60 


63  days,  A  us. 


EzplancUion. — In  all  problems  of  this  kind,  we  first  assume 
360  oays,  or  1  year.  Then,  in  order  to  obtain  a  sum  of  inter- 
est that  bears  the  same  relationship  to  the  360  days  of 
assmned  time  that  the  $117.60  given  interest  bears  to  the 
required  time,  we  calculate  the  interest  on  the  principal 
loaned,  for  the  assumed  time  at  the  ^iven  ,V'  Accordingly, 
we  produce,  in  this  problem,  $672.00  interest.  We  then  rea- 
son as  follows:  Sinc^  1  yearns  time,  with  the  given  principal 
and  rate,  give  |672.00  interest,  by  transposition  §672.00  inter- 
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est  required  1  yeax's  or  360  days'  time ;  and  since  $672.00 
interest  required  360  days,  time,  1  cent  interest  will  require 
the  67200dtn  part,  and  11760  cents  interest  will  require  11760 
times  as  many,  which  is  63  days. 


GENERAL   DIRECTIONS. 


674.  Prom  the  foregoing  elucidation,  we  derive 
the  following  general  directions  for  finding  the 
Time. 

1.  Asstime  360  daysy  1  yeary  and  find  the  interest 
on  the  given  principal  at  the  given  rate  %  and  for  the 
assumed  time. 

2.  Then  divide  the  given  interest  multiplied  by  the 
assumed  time^  by  the  interest  on  the  principal  for  the 
rate  %  and  assumed  time. 

Note. — When  the  amount  is  given,  first  subtract  the  inter- 
est from  the  same  to  find  tlie  principal. 

When  the  proceeds  are  given,  first  add  the  interest  to  the 
X>roceeds  to  nnd  the  principal. 

PROBLEMS. 


2.  A  note  for  $6000  was  discounted  at  S^i  and 
the  interest  or  discount  was  $78.33 J.  For  how 
many  days  was  it  discounted  I 

Ans.  94  days. 

3.  A  merchant  borroweil  $2500  at  4^%,  and  paid 
$38.75  for  its  use.  How  long  did  he  have  the 
money  t  Ans.  124  days. 

4.  Loaned  a  sum  of  money  at  8%  until  it 
amounted  to  $461.37.  The  interest  was  $6.37. 
How  long  was  it  loaned  I  Ans.  63  days. 
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5.  A  note  was  discouDted  at  10%  and  $800  pro- 
ceeds received.  The  discount  was  $200.  For 
what  time  was  the  note  discounted  I 

Ans.  720  days.,  or  2  years. 

SYNOPSIS  FOR  REYIEW. 

Define  the  following  words  and  phrases : 
529.  Interest.  530.  Principal.  531.  Bate  of 
Interest.  532.  Amount.  533.  Simple  Interest. 
534.  Legal  Interest.  535.  Conventional  Interest. 
536.  Usury.  637.  Time.  539.  Five  quantities  in 
Interest  Questions.  540.  Interest  Divisor.  541. 
Elucidation  of  Interest  Divisor.  542.  Table  of 
Interest  Divisors.  543.  Philosophic  Method  of 
using  the  Interest  Divisor.  545.  Table  of  Con- 
tracted Interest  Divisors.  547.  General  Directions 
for  Calculating  Interest.  549.  Merchants^  and 
Bankers'  Discount.  550.  A  Promissory  Note.  551. 
The  Parties  to  a  Promissory  Note.  How  do  the 
words  **the  order  of  aftect  the  negotiability  of 
the  notef  552.  Negotiable  Paper.  Kinds  of 
Negotiable  Paper.  553.  An  Indorser.  How  does 
the  indorsement  of  the  Payee  afiect  the  negotia- 
bility of  the  Note.  554.  The  Face  of  a  Note.  555. 
The  Maturity  of  a  Note.  556.  Days  of  Grace. 
567.  Dishonoring  a  Note.  558.  Discount  Day. 
559.  Proceeds  or  Cash  Value.  562.  General  Direc- 
tions for  Bankers'  and  Merchants'  Discount.  563. 
Gash  Notes.  564.  General  Directions  for  Cash 
Notes.  565.  Cash  Notes  with  Interest,  Commis- 
sion^ and  Brokerage  Combined.  566.  True  Dis- 
count. 567.  Present  Worth.  568.  General  Direc- 
tions for  True  Discount.  570.  General  Directions 
to  find  the  Rate  of  Interest.  572.  General  Direc- 
tions to  find  the  Principal.  574.  General  Directions 
to  find  the  Time. 
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ENSUEATION. 


675.  Mensuration  is  the  process  of  finding  the 
length  of  lines,  the  area  of  surfaces,  and  the  vol- 
ume or  solidity  of  solids.  The  principles  that 
govern  the  process  of  work  are  derived  from  Geom- 
etry, a  very  important  and  interesting  branch  of 
mathematics,  but  which  cannot  be  fully  explained 
in  a  treatise  of  this  character. 

For  the  most  extended  and  thoronglily  elucidated  work  on 
Meusnration  of  Surfaces  and  Solids,  ever  presented  in  any 
other  arithmetic  or  calculator,  see  SouliS's  Philosophic  Work 
on  Practical  Mathematics. 

DEFINITIONS. 

576.  A  Point  is  that  which  has  position  with- 
out measurable  length,  width,  or  thickness. 

677.  A  Line  is  that  which  has  length  without 
measurable  width  or  thickness. 

578.  A  Surface  is  that  which  has  length  and 
width  only. 

679.  A  Polygon  is  a  plane  figure,  or  portion  of 
a  surface  bounded  by  straight  lines. 

680.  An  Ellipse  is  a  flguse  bounded  by  an  oval 
curved  line. 

The  Transvei'fte  DiamHer^  w  Axis  of  an  ellipse  is  a  line  parsing 
through  its  center  in  the  direction  of  its  length. 

The  Conjugate  Diameter^  <yr  Axis,  is  a  line  passing  through  the 
center  of  the  ellipse  in  the  dii-ection  of  its  width. 


581.    A  Sqnare   is  an  equilateral 
rectangle. 


A  Sqnare. 

(434) 
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A  Bactangle. 


582.  A  Rectnngleis  a  quad- 
rilateral polygon  wliich.  has 
its  oiiposite  shies  equal  and 
parallel,  and  all  its  angles  right 
angles. 


583.  A  Right-Angled  Tri- 
angle is  a  triangle  that  has  one 
of  Its  angles  a  right-angle. 


A  Bight-Ang'ed  Triangle. 


584:.  A  Circle  is  a  plane 
figure  bounded  by  a  regular 
curved  line,  every  point  of 
which  is  equally  distant  from 
a  point  within  called  the  cent  or. 


A  Circle. 


For  tlie  defiuition  of  the  Diameter ^  the  Circumference,  tlie  Radiust 
a  Chord,  an  Are^  a  Sector,  an  Angle,  and  a  Segment  of  a  Circle, 
«4H?  page  271.  '  ^ 

585.  The  Ratio  between  the  Diameter  and  the 
Circumference  of  a  circle  has  been  demonstrated  in 
geometry  to  be  as  1  to  3.1416;  i.  e.,  when  thediarae- 
ttjr  of  a  circle  is  1,  the  circumference  is  3.1416. 

586.  The  Area  of  a  figure,  or  of  a  descrilxMl 
object,  is  the  measure  of  iti5  surface  in  some  unit, 
as  the  inch,  the  foot,  the  yard,  the  mile,  etc. 

587-  The  Ratio  between  the  area  of  a  circle  and 
of  a  square  one  side  of  which  is  equal  to  the  diam- 
eter of  the  circle  has  been  demonstrated  in  geom- 
etry to  be  as  1  to  .7854;  i.  e.,  when  the  area  of  a 
square  is  1,  the  area  of  the  circle  is  .7854. 

64 
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588.  LINEAR    MEASURE. 


PROBLEMS. 

1.  The  diameter  of  a  circle  is  50  feet.^  What  is 
the  circumference  t  Ans.  157.08  feet. 

Erplanalion.  —  In   all 

nPT?TiATTON  problems  of  this  kind, 

OPEUAIIUIN.  we  multiply  the  diam- 

-^     «  ^  .  ^  /»        *  -pr  n.onj\  Pi,      A  «t«r  by  3.1416,  which  ia^ 

50x3.UlG  =  lo<.0800ft.,  Ans.    the  ratio  between  the 

diameter  and  the  cir- 
cumference. 
Note. — In  all  problems  in  Linear,  Surface,  or  Solid  meas- 
ure, the  student  should  draw  on  his  paper  the  outline  of  the 
figure  to  be  measured,  before  performing  the  oi>eration^^ 

2.  The  circumference  of  a  circle  is  40  feet.  What 
is  the  diameter  !  Ans.  12.73+ft. 

Explanation. — In  all 

OPPUATTON  problems  of  this  kind, 

OPEUAiiUiN.  wedivide  the  circnm- 

ference     by     3.1416, 

40.00004-3.141G=12.73+ft.,  Ans.  which  is    the    ratio 

between    the    diame- 
ter, and  the  circumference  of  a  circle. 

GENERAL  DIRECTIONS. 

589.  From  the  foregoing  elucidations,  we  derive 
the  following  general  directions  for  the  mensuration 
of  the  diameter  and  the  circumference  of  circles : 

lo.  To  find  the  circumference  when  the  diameter  is 
gireny  multiply  the  diameter  by  3.1416. 

2o.  To  find  the  diameter  when  tlie  circumference  is 
given,  divide  the  circumference  by  3.1416. 

3.'  What  is  the  circumference  of  a  circular  gar- 
den, the  diameter  being  25  yards  and  2  feett 

Ans.  241.9032  ft. 

4.  What  is  the  diameter  of  a  circle  whose  cir- 
cumference is  68  feet  9  inches!      Ans.  262.605  in. 
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«00.  MENSURATION    OF    SURFACES. 


PROBLEMS. 

1.  What  is  the  area  of  a  garden  240  ft.  long  ond 
120  ft.  wide!  Aus.  28S00  sq.  ft. 

OPERATION.  Erplanah'on.—  In  aH  square  or 

240  ft.  long.  rectangular  iignres,  we  multiply 

V>0  ft!  wide  *^^  lenjrtU  l»y  the  widtli.  in  tbe 

samo  units  of  niensnro.  and  in  the 

"  product    wo    have    the   required 

28800  sq.  ft.,  Ans.  area. 

2.  How  many  square  feet  in  a  Hght-anfjled  trian- 
gle whose  base  is  12  feet  and  i)eri>eudicular  height 
is  8 feet! 

OPERATION.  Erplnnotion.—Jn  all  prol>- 

12  ft.  long.  lems  of  this  kind,  vre  Hiulti- 

8  ft  hiirh  V^J  ♦he  length  by  the  height . 

o  ic.  nigu.  i^g,^j^     .^  ^^^  ^^  f^   ^^  ^ 

rectangle  of  equal  length  a  nd 

9G-i-2=48  sq.  ft.,  Ans.        height.     This  result  is  then 

divided  by  2,  since  a  right 

nngled  triangle  is  equal  to  but  one-half  of  a  rectangle  of  equal 

leii^^th  and  liuight. 

3.  What  is  the  nnmber  of  square  yards  in  a  cir- 
cular piece  of  ground  which  is  20  yards  in  diam- 
eter !  Ans.  314.16  sq.  yds. 

OPERATION.  Rrplanat ion. —  Jn   all 

20  yds.  diameter  =  length.  prohlems  of  this  kind, 

ork  trAr.   a:..,  wx4.««        «.;  Hi,  ^^'®  uuiltiply  the  dnim- 

20  yds.  diameter  =  width.  ^^^r  by    itself    as   is 

shown  in  the  oi>eration, 

400  =  the  sq.  yds.  in  a  square  and  then  multiply  this 

which  is  20  yds.  long  profl'ict  by  .7854,  which 

J  o/\  1        •  "I  has  been  demonstrated 

and  20  yards  wide.  ^^  geometry  to  be  the 

400  X  .7854  =314.1600  sq.  yds.  ratio  between  the  area 

An«j  of  a  square  and  the  area, 

^us.  of  a  circle,  the  diameter 
of  whicli  is  equal  to  one  side  of  the  square. 
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GENERAL   DIRECTIONS. 

591.  From  the  foregoing  elucidations,  we  derive 
llie  following  general  directions  for  tbe  measurement 
of  surfaces : 

1^.  To  find  the  area  of  a  square  or  rectangle^  mul- 
tiply the  length  by  the  width. 

2o.  To  find  tlie  area  of  a  right-angled  triangle 
multiply  the  length  hy  the  height j  and  divide  the  prod- 
uct by  2. 

30.  To  find  the  area  of  a  circley  multiply  tlis  diam- 
eter by  itself  J  and  the  product  thus  obtaijied  by  .7854. 

4.  A  water  pipe  is  50  feet  9  inches  long,  and  its 
diameter  is  30  inches.    What  is  its  concave  surface f 

Ans.  57397.032  sq.  inches. 

OPERATION. 

30  X  3.1416  =  94.248  circum- 
ference,  or  linear  width 
of  pipe. 
94.248  X  609  in.,  length  = 
57397.032  sq.  in.,  Ans. 

5.  How  many  square  feet  in  a  floor  22  feet  4 
inches  long  and  16  feet  wide  ?      Ans.  357J  sq.  ft. 

6.  How  many  square  yards  of  plastering  in  one 
wall  of  a  house  32  feet  4  inches  long  and  15  feet  3 
inches  high  t  Ans.  54^^%  sq.  yds. 

7.  How  many  square  feet  in  the  bottom  of  a  cis- 
tern whose  diameter  is  11  feet  8  inches! 

Ans.  106.90165  sq.  ft 

8.  What  is  the  area  of  the  base  of  a  cylinder 
whose  circumference  is  62.832  inches? 

Ans.  314.16  sq.  in. 
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9.  A  Inmberman  has  25  boards  each  14  feet  long 
and  15  inches  wide.    How  many  square  feet  in  all! 

Ans.  437i  sq.  ft. 

10.  Find  the  area  in  square  feet  of  a  plank  22 
feet  3  inches  long,  2J  feet  wide  at  one  end  and  14 
inches  wide  at  the  other.  Ans.  38^  sq.  ft. 

11.  Pind  the  area  of  a  piece  of  ground  which  is 
406  feet  long  and  is  of  the  following  width  at  dif- 
ferent points,  equnlly  distant  from  each  other :  at 
the  wider  end, 210  feet;  at  the  n«nrrower  end,  165  feet  j 
near  the  wider  end,  180  feet;  near  the  narrower  end, 
142  feet ;  in  the  middle,  300  feet. 

Ans.  82164i  sq.  ft. 

NoTK. — Draw  a  diagram  of  the  gronnd  before  working  the 
problem. 

OPERATION  INDICATED 

to  find  the  average  width. 
210+165=187J,+180+142+300=202|  ft.  average 

width. 

2  4 


P  A  ¥  I HG   YA R  D  S . 

1.  How  many  bricks  will  be  required  to  pave  a 
sidewalk  64  feet  long  and  11  feet  8  inches  wide, 
each  brick  being  8  inches  long  and  4  inches  wide  f 

Ans.  3360  bricks. 

OPERATION  INDICATED. 

768=leugth  of  sidewalk  in 

inches. 
140=width   of   sidewalk  in 

inches. 


liength  of  brick=8 
Width     "        "   =4 


3360=iiumber  of  bricks  to 
pave  the  sidewalk. 
EjppUmaiicm  —In-all  proldems  of  this  kind,  we  first  make 
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tbe  statement  to  ascertain  the  nmnber  of  square  hiobes  in 
the  sidewalk,  by  multiplyin  the  length  by  tbe  width  in  the 
unii  of  inches ;  and  ther  we  divide  thisresalt  by  the  prodnct 
of  the  length  and  the  width  of  a  brick. 

2.  How  many  German  flags,  each  16  in.  by  16 
inches,  will  it  take  to  pave  a  yard  45  feet  square  f 

Ans.  1139^  flags. 

3.  A  circular  court  is  30  feet  in  diameter.  How 
many  tiles,  each  6  inches  square,  will  it  require  to 
cover  the  court,  making  no  allowance  for  waste  t 

Ans.  2827.44  tiles. 


SLATING   AND    SHINGLING   ROOFS. 

1.  The  roof  of  a  building  is  72  feet  6  inches  long 
and  measures  46  feet  9  inches  from  eave  to  eave. 
How  many  slates  and  how  many  squares  of  slating 
are  there  in  the  roof,  allowing  a  slate  to  cover  a 
space  4  J  by  8  inches  and  not  afiowing  for  the  double 
course  at  the  eaves  t         Ans.  13557^  slates. 

33Hi  sq.  of  Slating. 

Operation  to  find  the  number  of  slates. 


870  in.=:length  of  roof. 
561  in.==width    *^      " 

2 


Width  of  slate  =  8 

Length  of  slate  9 
exposed  on  the  — 
roof. 

Explanation,— In  all  problems  of  this  kind,  we  first  find  the 
number  of  square  inolies  in  tlie  roof  by  multiplying  together 
the  length  and  the  width  of  the  roof  in  the  unit  of  inohea ; 
and  then  divide  the  same  by  the  nnmber  of  sqnare  inches 
that  each  slate  covers. 


13557^  slates,  Ans. 
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I  tbe  UUm-     Exptanatum^-Here  we  first 

I     .  make  tbe  stateiucut  to  find 

»-  g.  ^jj^  number  of  sqaare  feet 


Operatiou  to  find  tbe  UUm-     Explanatum.-n^T^  we  first 

ber  of  squares  of         ^kr;,,^  sutemcut  to  fin.l 


aud  tbeu  divide  by  100, 
wLicb  is  the  u  amber  of 
square  feet  iu  a  ifquare,  as  per 


33\ii  squares,  Ans.    ^''"'  »"■  ^"^'^  ''^- 

2.  How  many  shingles  will  it  require  to  sbiugle 
a  boose  that  is  54  feet  long  and  35  feet  10  inches 
from  e^ve  to  eave,  estimating  that  5  inches  of  each 
shingle  will  be  laid  to  the  weather,  and  allowing  for 
the  doable  course  at  the  eaves  on  each  side  f 

Note. — Tbe  unit  width  of  a  shingle  is  4  iuches. 

Ans.  14256  shingles. 

3.  A  flat  roof  is  208  feet  2  inches  long  and  28 
feet  5  iuches  wide.  How  many  square  yards  of  tin 
will  be  required  to  cover  it,  and  what  will  be  the 
cost  at  $1.15  per  square  yard  f 

Ans.  657^11  sq.  yds. 
$755.^+cost. 

CARPETING    FLOORS. 

1.  How  many  yards  of  carpeting  that  is  27 
inches  wide^  will  be  required  to  cover  the  iioor  of  a 
]mrlor  that  is  32  feet  4  inches  long  and  25  feet  6 
inches  wide,  making  no  allowance  for  waste  in 
mat<2Uiug  or  turning  under  !         Ans.  122/^  yds. 

FIRST  OPEBATION.  Explanation.— lu  tliw  solution, 

3^     S8S  we  first  tiud  the  Dumber  of  «^uare 

27      306  inches  in  the  floor,  by  multiply- 

^__^  ing    together    the   length    and 

-width  iu  tbe  unit  of  inches.  We 
12Jj*y  yds.,  Ans.  then  divide  by  the  pi-oduct  of 
the  leugth  and  width  of  a  yard  of  tbe  carpet,  wnich.  is  the 
iiuml>erof  square  iuches  iu  ouo  yard  of  it. 
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SECOND   OPERATION. 

12 

12 

9 

27 

122^^ yds.,  Ans.  122^V  Y^^y  Ans. 

Explanation. — In  tbU  solution,  we  first  find  the  nniuber  of 
square  yards  in  the  floor,  which  would  be  the  nuuiber  of  yards 
required  if  the  carpeting  was  1  yard,  or  36  inches,  wide. 
Hut  since  the  carpeting  is  not  1  yard  wide,  Ave-  multiply  by 
3(>»  which  gives  the  number  of  yards  required  if  the  carpet- 
iug  was  but  1  inch  wide,  and  we  then  divide  by  27,  the  width 
of  the  carpetiug,  and  prodnce  the  correct  result. 

We  reason  as  follows  »  Since  it  requires  thisexpressed  nnm- 
her  of  yards  when  it  is  36  inches  wide,  if  it  was  but  1  inch 
wide  it  would  require  36  times  as  many  yards,  and  if  27 

inches  wide,  the  27th  part. 

• 

2.  A  room  is  28  ft.  6  inches  long  aud  18  feet  9 
inches  wide.  Making  no  allowance  for  waste,  how 
many  yards  of  matting  will  it  take  to  cover  the 
tioor.  the  matting  being  1 J  yards  wide,  and  what 
will  l)e  the  cost  at  55/  per  linear  yard  for  the  mat- 
tingi  Ans.  47J  yards. 

$26.12  J/  cost* 


MENSURATION   OF  SOLIDS. 


DEFINITIONS. 
692.    A  Rectangular  or  Qnadril- 
ateral   Solid   is   a   solid  whicli  has 
length,  width,  and  thickness,  and  is 
bounded  by  six  sides  ot  faces. 
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593.  A  Cube  in  ^  solid  avIioso 
Bides  or  faces  are  all  equal  squares. 

594.  A  Pyramid  is  a  solid  Avhose 
base  is  auy  kind  of  a  polygon,  and 
its  other  fao^s,  triangles  united  at  a 
common  i)oint  called  the  vertex. 

695.    A  Frustum  of  a  Pyramid 

is  the  part  which  remains  after  the 

top  is  cut  oft*  by  a  plane  parallel  to 

^  the  base.  * 

596.  A  Cylinder  is  a  solid  hariiuj 
two  faces  or  bases,  which  are  equal 
jiarallel  circles,  and  which  have  an 
equjil  diameter  in  any  i)arallel  x)lane 
between  them, 

597.  A  Cone  is  a  solid  having  one 
face  or  base  which  is  a  circle,  and  a 
convex  or  curved. surface  terminating 
in  a  point,  called  the  verttx, 

698.  A  Frustum  of  a  cone  is 
the  i>art  which  remains  after  the  toi) 
is  cut  oft*  by  a  plane  parallel  to  the 
base. 
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699.    A  Sphere  js  a  solid  bouuded 

by  a  curv^ed  surface,  all  the  points  of 

which  are  equally  distant   from    a 

certaiu  point  within  called  the  center-. 

The  Radins  of  a  sphere  is  a  Hue  drawn  from  tlie  center  to 

any  part  of  the  c  iron  inference.    The  axis,  or  diameter  of  .a 

sphere  is  a  line  pa^siug  through  the  center  and  terminated  by 

the  circumference. 


600.    A    Prolate    Spheroid   m   a 

solid  elongated  in  the  direction  of  a 
line  joining  the  poles;  or,  it  is  a  solid 
generated  by  the  revolution  of  au 
ellipse  about  its  longer  axis. 

601. .  An  Oblate   Spheroid  is  a 

solid  flattened  or  comx)ressed  at  the 
W^^-  poles ;  or,  it  is  a  solid  generated  by 
the  revolution  of  au  ellipse  about  its  shorter  axis. 

P  R OBLE M  S . 

60i.    1.   A  Bectangular  Box 

is  4  feet  long,  3  feet  4  inches 

wide,  and  2  feet  high.    How 

many  solid,  or  cubic  feet  does 

Ans.  26§  cu.  ft. 

ErplanatioTL  —  In  all 

Cnhical  or  Kectaugnlar 

^Q  solids,     we     multiply 

*  together    the    leng^, 

•^  width,  and  height,  in 

the  same  units  of  meas- 

268  CU.  ft.  "^*®>  *"*^  i^  ^^®  product 
A,. I  ^'0  have  the  required 
^"^-  solidity. 


it  contain  ! 

OPERATION 


4 
10 

2 


or    12 


26g  cu.  ft-.. 
Aus. 


Digitized  by  VjOOQ  IC 


Mensuration  of  8oUds, 


435 


2.  A  Square  or  Eectaiigular  Pyramid  is  8  feet 
high  and  each  side  of  tbe  base  is  4  feet  0  inches. 
How  many  cubic  feet  does  it  contain  ? 

Ans.  54  cu.  ft. 

Explanation. —  In  all 
probletuH  of  tliis  kind, 
we  Tinltiply  tbe  height 
liy  the  area  of  the  base, 
Hud  then  divide  by  8. 
3  3  because  a  s^tuire  pyramid 

lias  been  demonstrated 

J   £».      in  geometry  to  be  i  of  a 

\   *'    rectangular     solid      of 

-Alls,  equal  height  and  tprea 

of  base. 

3.  A  Frustum  of  a  Square  or  Four-sided  Pyra- 
mid is  8  feet  high,  lower  base?  feet,  and  upper  base 
6  feet.     How  many  solid  feet  does  it  contain  I 

Ans.  338§  cu.  ft. 

OPERATION. 

72=49=square  of  the  greater  base. 
6«=36=      "      "    "    lesser       '' 
7x6  =42=geometrical  mean  i)roportional  between 
the  two  bases. 


OFl!:£AIIC 
8 

9                   12 

9           or    12 

3 

>N. 
8 
54 
54 

54  ca.  ft., 

AU8.       , 

54 

3)J27 

42J=average  area  of  the  frustum  of  the 
8  =height.  pyramid. 

338§  cu.  feet,  Ans. 

JSrpUtnalion, — In  all  problems  of  this  kind,  we  first  find,  as 
sbowD  in  the  operation,  the  average  area  of  tbe  frustum  of 
tbe  pyramid,  and  then  multiply  the  same  by  the  height,  or 
aJtilnde. 

Note. — For  a  full  eluridatiou  of  tbe  various  measurements 
of  all  kinds  of  pyramids,  see  Soul^'s  Philosophic  Work  on 
Practical  Mathematics. 
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4.    A  cylinder  is  8  feet  high  and  4  feet  6  inches 
in  diameter.    How  many  cubic  feet  does  it  contain? 

Ans.  127.2348  cu.  ft 


ExfiUuMiion. 

In   all   prob- 

lems    of  this 

kind,  we  mul- 

tip  I7   tlie 

bejgbt  by  tbe 

Bqnare  of  tbe 

»,,  A.    diameter, 

'";^^>wbicb    gives 

Ans.  tbesolidityof 

a  rectaDgnlar 

solid  wbose  height  and  width  of  sides  are  equal  to  tbe  height 
and  diameter  of  the  cylinder.  Then  we  multiply  by  .7854, 
the  ratio  between  the  area  of  a  square  and  that  of  a  circle 
whose  diameter  is  equal  to  one  side  of  the  square. 


8 

'J!ill>iaLJ.XV/l^« 

8 

2 

9 

12 

54 

2 

9 

or  12 

54 

.7854 

cu.  ft., 

.7854 

127.2348 

127.234 

Ans. 

5.  A  cone  is  8  feet  high  and  its  base  is  4  feet  6 
inches  in  diameter.  How  many  solid  feet  does  it 
contain  f  Ans.  42.4116  cu.  ft. 


OPEBATION. 


or 


12 
12 


.7854 


42.4116  cu.  ft., 
Ans. 


and  diameter  are  equar 


Exolanatian. — 
3  In  all  problems 

KA  ^^  this  kind,  we 

^ .  make  the  same 

^*  solution    as   in 

.7854  the  pre  ceding 

problem    and 

theu  divide  by  3, 

Ao  4ttn  ^^  «.    ^l>ccause  the  sol* 

42.4116  cu.  ft.  idity  of  a  cone 

Ans.  is  i  of  a  cylinder 

whose      height 

to  that  of  the  cone. 
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6.  A  frustum  of  a  cone  is  8  feet  high,  lower  base 
7  feet  in  diameter,  and  uj)per  base  G  feet  in  diam- 
eter.   How  many  solid  feet  does  it  contain  I 

Ans.  205.9888  cu.  ft    " 


OPERATION. 

7«=r49=8qnare  of  greater  diameter. 
6«=36=      **      ''   le««er  " 

7x6=42=geoinetrical  iiieau  between  the 

two  diameters. 

3)127 


42^=area  of  arectaugnlar  solid,  the 
sides  of  whose  bases  are 
equal  to  the  average  diam- 
eter of  the  frustum  of  the 
cone. 


127 
.7854 

8 


2G5.9888 
cu.  ft, 


Ans. 


Explanation. — In  all  problems  of  this  kind,  wo  first  find,  as 
shown  in  the  operation,  the  area  of  a  rectangular  solid  the 
sides  of  whose  bases  are  equal  to  the  average  diameter  of  the 
frastnni  of  the  cone;  then  we  multiply  this  by  .7854  for  rea- 
sons given  in  problem  4  above,  and  then  by  the  height. 

NOTK. — ^For  a  full  discussion  of  this  kind  of  problems,  see 
Sonl^'s  Philosophic  Work  on  Practical  Mathematics. 

?•  A  sphere  is  4  feet  in  diameter.  How  mauy 
cubic  feet  does  it  contain  !       Aus.  33.5104  cu.  ft.    , 

OPEBATION.  Exvlanudon,— 

4',  or  4x4x4=64=CU.ft  in  a  cube     In  all  problems 

which  is  4  feet  on    of  this  kind,  we 

^^r.v.  ciA^  cube  the  diam- 

.«o^     oo-.^.^^^^f!^®;  eterbymultiply- 

64 X  .5236=33.5104  cu.  ft,  Ans.  i„g  it  by  itself  3 

times,  as  shown 
«in  the  operation,  and  then  multiply  this  result  by   .5236, 
which  is  the  ratio  between  the  solidity  of  a  cube  and  that  of 
a  sphere  whose  diameter  is  equal  to  one  side  of  the  cube. 
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8,  A  prolate  spheroid  Las  a  trausverse,  or  louger, 
diaiDeter  of  8  feet,  aud  a  coujugate,  or  shorter, 
diameter  of  5  feet.  How  many  cubic  feet  doi*8  it 
contain  t  Ans.  104.72  cu.  ft, 

OPERATION. 

8=rheight.  8 

5=diameter.  or  5 

5=dianieter.  5 

.7854=ratio  of  cir.,  etc.  .5236 

2=ratio  bet.  C.  &  P.  S.  —    

104.72  cu.  ft. 

104.72  cu.  ft.,  Ads.  Aus. 

Explanation, — Tu  the  first  statemeut,  wo  iudioate  the  sola* 
tion  for  a  cyliuder  of  equal  height  and  diameter  as  the  pro- 
late spheroid,  and  theu  multiply  hy  f,  hecause  a  prolate 
spheroid  in  eqiial  to  |  of  a  cylinder  of  equal  height  and  diam- 
eter. 

In  the  second  statement,  we  indicate  the  solutiou  for  a  rec- 
tangnlar  solid,  by  multiplying  together  the  three  dimensions, 
and  then  multiply  hy  .5236,  which  is  the  ratio  between  the 
solidity  of  a  cube  and  that  of  a  sphere^  the  diameter  of  which 
is  equal  to  one  side  of  the  cube. 

9.  An  oblate  spheroid  has  a  height  or  shorter 
diameter  of  5  feet,  and  a  width  or  loager  diameter 
of  8  feet.    How  many  solid  feet  does  it  contain  t 

Ans.  167.^52  cu,  ft.. 

OPERATION. 

5=height.  5 

8=diameter.  8 

8=diametei'.  or  8 

.7854=ratio  of  cir.,  etc.  .5236 
2=ratio  bet.  C.  &  O.  S. 


167.552  cu.  ft 

167.552  cu.  ft,  Aus.  Ans. 

Explanation. — In  the  first  statement,  we  indicate  the  soln- 

tion  for  a  cyliuder  of  equal  height  and  diameter  as  the  oblate 

spheroid,  and  then  multiply  by  |,  since  an  oblate  spheroid  is 

equal  to  f  of  a  cylinder  of  equal  height  and  diameter. 

For  an  explanation  of  the   second   atatemeuti    see    the 
explanation  in  the  preceding  problem. 
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603.  From  the  foregoing  elucidations,  we  derive 
Che  foUoTTlng  general  directions  for  the  measure- 
ment of  the  above  class  of  solids : 

l^.  To  find  the  solidity  of  a  Cube  or  of-  Rect- 
angular Solids,  multiply  together  the  lengthy  widthj 
and  height^  in  the  same  units  of  measure,  (See  prob- 
lem 1). 

2^.     To  find  the  cubical  contents  of  a   Square  or  ^ 

Sectangular  Pyramid,  multiply  the  height  by  tlie  f^jjjij 

area  of  the  base,  and  then  divide  the  product  by  3 
(See  problem  2). 

30.  To  find  the  solidity  of  a  Frustum  of  a  Pyr- 
amid, multiply  the  average  area  of  tfie  frustum  by 
the  height.    (See  problem  3). 

40.  To  find  the  solidity  of  a  Cylinder,  multiply 
the  height  by  the  square  of  the  diameter  and  then 
multiply  this  product  by  .7854.    (See  problem  4). 

6P*  To  find  the  solidity  or  volume  of  a  Coney 
multiply  the  height  by  the  square  of  the  base  and  this 
product  by  .7854,  and  then  divide  by  3.  (See  prob- 
lem 5). 

6^.  To  find  the  solidity  or  volume  of  a  Frustum 
of  a  Cone,  multiply  tJie  average  area  of  the  frustum 
hp  .7854  and  this  product  by  the  height,  (See  prob- 
lem 6). 

7^.  To  find  the  volume  or  solidity  of  a  Sphere, 
cube  the  diameter  and  multiply  by  .5236.  (See  prob- 
lem?). 
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8o.  To  find  the  solidity  of  a  Prolate  Spheroid, 
multiply  the  Height,  or  T^ansTerse  diameter^  hy  tJie 
square  of  the  shorter  diameter ;  then  multiply  by 
.7854  and  then  by  §.  Or^  multiply  the  longer  diameter 
hy  the  square  of  the  shorter  diameter ^  and  this  product 
&y.5230.    (See  problem  8). 

90.  To  find  the  volume  or  solidity  of  an  Oblate 
Splieroid,  multiply  the  height,  or  shorter  diameter, 
hy  the  square  of  the  louger  diameter  5  then  multiply 
hy  .78r>4  and  then  hy  §,  Or^  multiply  the  sitorter 
diameter  hy  the  square  of  the  longer  diameter^  and 
this  product  hy  .5236.     (See  problem  9). 

10^.  To  find  the  solidity  of  a  hemisphere  or  the 
half  of  a  prolate  or  of  an  ohlate  spheroid j  first  find 
the  solidity  for  tlie  whole  solid  and  then  divide  hy  2. 


004. 


PRACTICAL   PROBLEMS.  ' 


1.  A  rectangular  box  is  6  ft.  3  in.  long,  3  feet 
wide,  and  4  feet  0  inches  high,  or  deep.  How  many 
cubic  yards,  how  many  cubic  feet,  and  how  many 
cubic  inches  does  it  contain!  Also  how  many 
bushels,  and  how  many  gallons  will  it  hold  f 

Ans.  3 J  cu.  yds.;  84f  cu.  ft.;  145800  cu.  in.: 
67.8+bus.;  631.17— gals. 
OPERATIONS  INDICATED. 


First 

Second 

to  find 

to  find 

cii.vfls. 

tu.ft. 

4 

25 

\\ 

4 

25 

2 

9 

3 

27 

2 

9 

sT 

841 

c 

u.ydfl. 

cu.  ft. 

Third 

Fourth 

Fifth 

to  find 

to  find  boB.         to  find  gals. 

cu.in. 

75 

75 

75 

36 

36 

36 

54 

54 

54 

2150.42 

231 

145800 

67.8+ 

631.17— 

cu. in. 

bus. 

gals. 
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JE&rp/cmcrfion.— To  find  cubic  yardfi,  we  multiply  tbe  three 
climeDsions  together  in  the  unit  of  feet,  aud  then  divide  by 
27.  because  27  cubic  feet  make  1  cubic  yard. 

To  tind  cnbio  feet,  we  multiply  together  the  three  dimen- 
Bious  iu  the  unit  of  feet. 

To  find  cubic  inches,  we  multiply  together  the  three  dimen- 
sionti  in  the  unit  of  inches. 

To  find  bushels,  we  find  the  number  of  cubic  inches  and 
then  divide  by  2150.42  because  2150.42  cnbic  inches  make  a 
bushel. 

To  find  gallons,  we  find  the  number  of  cubic  inches  and 
then  divide  by  231,  because  231  cubic  inches  make  a  gallon. 

2.  A  box  is  5  feet  6  iu.  long,  3  feet  4  in.  wide, 
aud  2  ft.  8  in.  deep.  How  many  cubic  feet  does  it 
coutaiii  and  how  many  gallons  will  it  hold  f 

Ans.  48§  cu.  feetj  365f  gallons. 

3.  A.  rectangular  pyramid  is  6  feet  high,  and  has 
a  base  4  feet  3  inches  by  3  feet  9  inches.  How 
many  of  each,  cubic  yds.,  cubic  feet,  and  cubic 
inches  does  it  contain  f  Also,  how  many  bushels 
and  bow  many  gallons  will  it  hold  f 

Ans.  1||  cu.  yds.;  31 J  cu.  ft.; 
55080  cu.  in.;  25.61+bus.;  23S^  gals. 

OPERATIONS  INDICATED. 


cn 

I.  yds. 

cu.  ft. 

cu.  in.                bus.                gals. 

6 

72 

72 

4 

17 

6 

72 

51 

51 

4 

15         4 

17 

51 

45 

45 

3 

4 

15 

45                     3 

3 

27 

3 

3 

2150.42 

231 

Hi 

31i 

55080 

25.61-f 

238?^ 

i 

5u.  yds. 

cu.  ft. 

cu. in. 

bus. 

gals. 

4.  A  cellar  in  the  form  of  a  frustum  of  a  rectang- 
ular pyramid  is  40  feet  4  inches  long  on  the  top  and 
30  feet  long  at  the  bottom ;  it  is  24  feet  wide  at  the 


56 
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top  mid  18  foet  8  inches  wide  at  the  bottom;  and  if 
is  7  feet  C  luches  deep.  How  many  of  each,  cabi# 
yards,  cubic  feet,  and  cubic  inches  does  it  contain  t 
Also,  how  many  bushels,  and  how  many  gallont 
will  it  hold!  Ans.  209 Jf|  cu.  yds.;  5661 J  cu.  ft.|; 
9782400  cu.  in.;  4549.06+bus.;  423482»2,\+gals. 
OPERATION. 


40^VX24     = 
80    Xl8^*t  = 


968  =  area  of  the  top  of  tlip  cellar. 
560=    **        '*     bottom  of  tbo  cellar. 


2)70A    A2,S 
3J^i\X21^\=750Jx4=30005=4  times  tlie  middle  seotiou  be- 

• tweeu  tli6  two  areas. 

6)45288 

754f  f  zraverage  area  of  the  cellar. 
7543?  x7J  (ft.  deep)=5661i  cubic  feet. 
5661  j  cu.  ft.-r27=209iSi  cu.  yards. 
56614  cu.  ft.Xl728  (cu.  iu.)=9782400  cubic  iiicbes. 
9782100    cu.  iu.-?-2150.42=4549.06-f  bus. 
9782400   cu.  in.^231        =42348s*A  gals. 

NoTK  1. — If  it  is  desired,  tbe  different  dimensions  in  tbe 
above  [uoblom  may  aU  be  redncetl  to  inches  and  tbe  work 
]>erformed  iu  the  same  mauuer,  tbus  avoiding  much  frac- 
tional work, 

NoTK  2. — ^Tbe  above  solution  is  in  accprdance  with  the 
Prismoidal  Formula,  by  which  the  solidity  of  Cubes,  Rec- 
tangular Solids,  Cones,  Cylinders,  Pyramids,  Frustums  of 
Cones  or  Pyramids  and  several  other  forms  of  solids  may  bo 
determined. 

The  Prismoidal  Formula  is  as  follows:  Add  together  the 
areas  of  the  two  ends  or  bases  and  four  times  the  juiddle 
section  parallel  to  them.  Then  divide  this  sum  by  6,  and 
multiply  the  quotient  by  the  height,  or  depth. 

5.  How  many  cubic  yards  were  excavated  from 
a  cellar  92  feet  long  and  50  feet  wide  at  the  top,  86 
feet  long  and  44  feet  wide  at  the  bottom,  and  8  feet 
4  inches  deep  ?  Ans.  1201  Jf  cu.  yds. 
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6.  A  cylinder  is -7  feet  4  inches  high  and  3  feet 
5  inches  in  diameter.  How  many  of  each,  cnbic 
yards,  cubic  feet,  and  cubic  inches  does  it  contain  ? 
Also,  how  many  bushels  and  how  many  gallons 
will  it  liold! 

Ans.  2.4902+cu.  yds.;  67.2353+cu.  ft.; 
116182.6512  cu.  in.;  54.028—  bus.; 
502.9552  gals. 


en.  yds. 


OPERATIONS  INDICATED. 

en.  ft 


3 

22 

12 

41                                             3 

22 

12 

41                                           12 

41 

.7854                                      12 

41 

27 

.7854 

2.4902 +cn.   yds. 

67.2353+cn.  ft. 

cu.  in.                                    bnsh.                      gals. 

88 

88 

88 

41 

41 

41 

41 

41 

41 

.7854             231 

.7854                        2150.42 

.7854 

11618 

2.6512  cu.  in. 

54.028—1 

)U8. 

502.9552  gala. 

Note. — By  inspection,  we  find  tliat  231  always  cancels 
.7854  and  gives  a  quotient  of  .00:U. 

7.  How  many  gallons  in  a  cylinder  that  is  9  feet 
3  inches  high  and  8  feet  4  inches  diameter. 

Ans.  3774  gals. 

8.  A  cone  is  134  inches  high  and  45  inches  in 
diameter  at  the  base.  How  many  of  each,  cubic 
yards,  cubic  feet,  and  cubic  inches  does  it  contain  f 
Also^  if  it  is  a  vessel  and  these  dimensions  are 
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inside  measurements,  Low  many  bushels  and  liow 
many  gallons  will  it  hold  f 

Ans.  1.5226+eu.  yds.;  41.1108— cubic  ft.; 
71039.43  cu.  in.;  33.035+bu8.;    307.53  gals. 
OPERATIONS  INDICATED. 


cu.  yds. 

on.  ft. 

cu.  iu. 

bus.       g 

al6. 

12 

134 

134 

12 

45      12 

134 

134 

45 

134 

12 

45      12 

45 

45 

45 

45 

.7854    12 

45 

45 

.7854 

45 

3 

.7854 

.7854 

3 

3 

.7854 

27 

3 

3 

2150.42 

231 

1.5226+    41.1108—  71039.43 

33.035-1- 

307.53 

cu.  yds. 

cu.  ft. 

cu.  lU. 

bus. 

gals. 

9.  How  many  cubic  inches  in  a  cone  that  is  10 
feet  2  inches  high  and  8  feet  3  inches  in  diameter 
at  the  base  !  Ans.  313040.0196  cu.  in. 

10.  A  cistern  in  the  form  of  a  frustum  of  a  cone 
is  10  feet  2  inches  high,  9  feet  6  inches  diameter  of 
lower  base  and  8  feet  6  inches  diameter  of  upper 
base.  How  many  bushels,  and  how  many  gallons 
will  it  hold!  Ans.  520.26+bus  ; 

4843.2048  gals. 
OPERATIONS  INDICATED. 

Bushels.  Gallons. 


1142=12996 

1022=10404 

114x102  =11628 


2150.42 


3)35028 
11676 


11676 
122 

.7854 


231 


520.26+ 
bus. 


11676 
122 

.7854 


4843.2048 
gals. 


11.  How  many  gallons  in  a  cistern  of  the  shape 
of  a  frustum  of  a  cone,  and  which  is  9  feet  9  inches 
high,  7  feet  6  inches  diameter  of  lower  base,  and  6 
feet  8  inches  diameter  of  upper  base? 

Ans.  2877.42  gallons. 
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12.  A  sugar  kettle  in  the  form  of  a  half  of  a 
prolate  spheroid  is  42  inches  deep  and  60  inches  in 
diameter.    How  many  bushels,  and  how  many  gal- 


lons will  it  hold  ? 


2150.42 


Bushels. 


42 

SO 
50 
.5236 


OPERATIONS 

Bushels. 

42 

50 

50 

.7854 
32 


Ans.  25.566+bu8hels. 

238  gallons. 
INDICATED. 


2150.42 


25.566+ 
bus. 


231 


25.566+ 
« bus. 


Ilous. 

GanoD8. 

42 

50 

|42 

50 

50 

or 

.7854 

50 

3 

2 

.5236 

231 

- 

238 

238 

gals. 


gals. 


13.  How  many  cubic  inches  in  a  semi-oblate 
spheroid  which  is  70  inches  in  diameter^  and  30 
inches  deep  I  Ans.  76969.2  cu.  inches. 

14.  A  yard  is  144  feet  long  and  32  feet  4  inches 
and  7  lines  wide,  American  measure.  It  is  desired 
to  fill  the  yard  27  inches  deep  with  earth.  Allow- 
ing the  yard  to  be  a  perfect  plain,  how  many  cubic 
yards  of  earth  will  be  required  to  fill  it;  and  at  70/ 
per  cubic  yard,  what  will  be  the  cost! 

Ans.  388xV  cu.  yds.;  $272,005,  cost. 


12 
12 
12 
27 
15. 


144 
4663 

27 


OPERATION  INDICATED 
to  find  tbe  cu.  yds. 


or 


(144  X 12)  X  388/2X1 
1728x27 


-=cu.  yds. 


What  is  the  freight  on  8  boxes,  wliieli  are 
each  3  feet  3  inches  long,  2  feet  8  inches  wide,  and 
21  inches  deep,  at  20/  per  cu.  foot  f 

Ans.  $24.26». 
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16.  A  large  orange  is  4  inches  in  diameter,  and 
a  smaller  one  is  2  inches  in  diameter.  Allowing 
each  to  be  a  perfect  sphere,  how  many  of  the  smaller 
oranges  are  equal  to  the  larger  t  Ans.  8. 

17.  An  orange  peddler  sells  two  oranges  which 
are  each  3  inches  in  diameter,  or  3  oranges  which  are 
ciich  2  inches  in  diameter,  for  5/.  Allowing  the  or- 
anges to  be  perfect  spheres,  which  is  the  better  por- 
ch ase,  and  how  many  cubic  inches  of  orange  would  be 
gained  ?        Ans.  The  better  purchase  would  be  the 

2  oranges  each  3  in.  in  diameter. 
The  gain  would  be  15.708  cu.  in. 

18.  How  many  gallons  will  a  tub  hold  which  is 
34  inches  upper  diameter,  29  inches  lower  diameter, 
and  21  inches  deep  1  Ans.  70.9954  gallons. 

19.  A  rank  of  wood  is  46  feet  4  inches  long,  6 
feet  6  inches  high,  and  3  feet  8  inches  deep  or  leug4;h 
of  stick.     How  many  cords  does  it  contain  1 

Ans.  9^^^  cords. 

NoTK. — In  commerce  the  length  of  stick,  when  less  than  4 
feet,  is  estimated  as  if  it  were  4  feet  long,  and  the  price  is 
graded  accordingly. 

20.  How  many  cords  of  wood  in  two  ranks,  each 
44  feet  long  and  6  feet  3  inches  high  t 

Ans.  17^y  cords. 


LUMBER   AND   BOARD   MEASURE. 

605.  A  Standard  Board  is  one  that  is  12  feet 
long,  12  inches  wide,  and  1  inch  thick.  Hence  1 
Board  Foot  is  12  inches  long.  12  inches  wide,  and 
1  inch  thick,  or  1  foot  long,  1  root  wide,  and  1  inch 
thick,  and  contains  144  square  or  board  inches. 
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606.  A  Standard  Saw  Log  is  12  feet  long  and 
24  iuclies  iu  diameter. 

Note. — Since  1  board  foot  contains  but  144  board  inches, 
there  are  12  times  as  many  board  feet  as  cubic  feet  in  lumber, 
timber,  and  logs.  Heuce  to  change  board  foet  to  cubic, 
divide  by  12 ;  and  to  change  cubic  feet  to  board  feet,  multi- 
ply by  12. 


607.    To  find  tl^  Board  or  Square  Feet  in  Planks^ 
OirderSy  Scantling^  Joists^  and  Square  Timber. 

PROBLEMS. 


1.    How  many  square  feet  of  lumber  in  a  board 
IC  feet  4  inches  long  and  15  inches  wide  f 

Ans.  20/^  sq.  ft. 


OPERATION. 


49 
5 


or 


12 
12 


20,^,  Ans. 


196 
15 


^Oj% 


Ans. 


Explanation. — In 
all  problems  of  this 
character,  we  mul- 
tiply the  length  and 
width  together  iu 
the  unit  of  feet. 


2.  A  board  is  20  feet  6  inches  long,  21  inches 
wide  at  one  end  and  15  inches  at  the  other  end. 
How  many  square  feet  does  it  contain  f 

Ans.  30|  sq.  ft. 
OPERATION. 


21  in.,  wider  end.  2 

15  in.,  narrower  end.  12 

2)36 

18  in.j  average  or  mean  width. 


41 
18 

30|  sq.  ft. 

Ans. 
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3.  How  many  square  feet  in  a  plank  24  feet  long^ 
22^  inches  wide,  and  3  inches  thick  1 

Ans.  135  sq.  ft. 

OPEEATION,  Explanation — As  the  board  foot 

24  is  1  inch  in  thickuessy  it  is  clear 

o     AX  that  when  the  thickness  ex- 

^     r^  oeeds  1  inch,  the  measurement 

12     3  must  be  increased  accordingly; 

—  hence,  whenever  the  thickness 

135  sq.  ft.  Ans.     exceeds  1  inch,   we  multiply 

^  bv  the  thickness.    When  the 

thickness  is  less  than  1  inch,   by  custom,  no  deduction  is 

made,  the  measurement  being  in  that  case  the  same  as  if  the 

lumber  was  1  inch  thick. 

4.  What  is  the  number  of  board  feet  in  16  pieces 
of  scantling  each  20  feet  long,  4  inches  wide,  and  3 
inches  thick  I  Ans.  320  board  feet. 

5.  How  many  board  feet  in  200  girders  each  30 
feet  long,  15  inches  wide,  and  2  inches  thick?  And 
what  will  they  cost  at  $18  per  M.f 

Ans.  15000  board  feet;  $270  cost. 

6.  What  will  be  the  cost  of  4  black  ^walnut  boards, 
each  10  feet  9  inches  long,  28J  inches  wide,  and  If 
inches  thick,  at  $55  per  M.l  Ans.  $9.829^|. 

7.  A  piece  of  timber  is  34  feet  long,  16  inches 
wide,  and  15  inches  thick.  How  man/  solid  feet 
does  it  contain  ?  Ans.  56§  cu.  ft, 

8.  A  rectangular  telegraph  pole  is  60  feet  long, 
16  inches  square  at  the  larger  end  and  6  inches 
square  at  the  smaller  end.  How  many  cubic  feet 
does  it  contain  f  Ans.  53f  cu.  ft. 

Note. — See  problem  4,  pages  441  and  442. 

9.  A  circular  telegraph  pole  is  60  feet  long,  16 
inches  in  diameter  at  the  larger  end,  and  6  inches  in 
diameter  at  the  smaller  end.  How  many  cubic  feet 
does  it  contain,  and  what  is  the  cost  at  15/  i)er 
cubic  foot  1  Ans.  42.3243^  cu.  ft. 

$6.34865  cost 
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SYNOPSIS  FOR  REYIEW, 

Define  the  following  words  and  phrases : 
575.  Mensuration.  576.  A  Point.  677.  A  Line. 
578.  A  Surface.  579.  A  Polygon.  580.  An  Ellipse. 
Transverse  Diameter.  Conjugate  Diameter.  581. 
A  Square.  582.  A  Eectangle.  583.  A  Right- 
Angled  Triangle.  584.  A  Circle.  585.  The  Ratio 
between  Diameter  and  Circumlerence.  586.  Area. 
587.  The  Ratio  between  Area  of  Circle  and  of 
Square.  589.  General  Directions  for  Linear  Meas- 
ure. 591.  General  Directions  for  Mensuration  of 
*  Surfaces.  592.  A  Rectangular  or  Quadrilateral 
Solid.  593.  A  Cube.  594.  A  Pyramid.  595.  A 
Frustum  of  a  Pyramid.  596.  A  Cylinder.  597.  A 
Cone.  598.  A  Frustum  of  a  Cone.  599.  A  Sphere. 
600.  A  Prolate  Spheroid.  601.  An  Oblate  Spheroid. 
603.  General  Directions  for  Mensuration  of  Solids. 
605.  A  Standard  Board.  A  Board  Foot.  606.  A 
Standard  Saw  Log. 


INVOICES. 


608.  Bills,  in  a  general  sense,  embrace  all 
written  statements  of  accounts  and  many  legal 
instruments  of  writing  but  lU  a  more  common  and 
limited  sense,  they  are  tatements  of  goods  sold  or 
delivered,  services  rendered,  or  work  done,  with  the 
price  or  value,  quality  or  grade,  of  each  article  or 
item.  Bills  or  Invoices  of  Merchandise  should 
state  the  place  and  date  of  each  sale,  the  names  of 
the  buyer  and  the  seller,  the  price,  the  extra 
charges,  or  the  discount  to  be  allowed,  the  marks  and 
numbers  on  the  goods,  and  the  terms  of  the  sale. 

»7 
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When  goods  are  bought  to  sell  again,  or  when 
bills  are  rendered  to  a  jobber  or  retailer,  or  con- 
signed to  an  agent,  the  bill  is  then  called  an 
inyoice. 

It  is  tbe  cnstom  of  accountants  and  merchants,  when  making 
bills,  to  commence  the  name  of  each  article  with  a  capital. 

When  a  charge  is  made  for  the  box,  barrel,  jar,  etc.,  con- 
taining goods,  it  is  customary  to  write  ts  price  above  and  to 
the  rij^ht  of  it,  and  add  the  same  to  the  cost  of  the  goods  it 
contains. 

In  makiug  extensions,  fractions  of  cents  are  not  used  in 
the  product;  when  they  are  i  or  more,  they  are  counted 
cents ;  when  they  are  less  than  |,  they  are  not  counted. 

In  making  the  following  bills,  students  should  use  pen  and 
ink  and  give  earnest  attention  to  the  proper  form  and  spa- 
cing ;  to  plain,  neat,  and  rapid  penmanship  of  both  words  and 
Hguros ;  and  above  all,  to  the  accuracy  of  extensions  and 
u<Ulitions. 

When  notes  or  bills  of  exchange  are  given  in  payment,  the 
student  should  draw  the  same  and  correctly  mature  them. 
No.  1. 

New  Orleans,  Jan'y  2, 1886. 
H,  A.  &  B.  C.  Spencer, 


Bot.  of  A.  L.  &  E.  E.  8ouU. 


TERMS— Canh. 


1886 
Dec 


16  2bagsRioGoflfee,3251bs.®$   23^/ 

60c. 

Ibbl.  Sugar,  234^  lbs.       "  9  / 

J  Chest  Black  Tea,  35  lbs.  "  87  J/ 

1  bbl.  Kice,  243-16  =227  "  8  / 

40  gals.  N.  O.  Molasses       "  75  ^ 

6doz.  Brooms                    "  4.15 

3  bbls.  XXX  Family  Flour  "  8.12^ 

25  lbs.  Cream  Crackers       "  16  / 

50  lbs.  Graham    do.            "  16^ 

201bs.W,  Butter                "  30/ 


$7638 

2161 

3063 

1816 

3000 

2400 

24:38 

400 

750 

600 


Eec'd  payt,  $243  56 

A.  L.  &  E.  E.  SOULE, 
Per  F.  Richardson. 
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No.  2. 

New  Orleans,  Jan'y  31, 1S86. 
S.  C.  Hepler  and  E.  O.  FoUomj 

Bot.  of  W.  H.  and  Frank  8ouU. 

nSBMS— Note  at  30  dayi. 


1886 

Jan 


31 453  J  lbs.  Mocha  Coffee, 
241     "    Rio  Coffee,         <' 
0.  Sugar,  " 

Duryea's  Starch," 
N.  Y.  C.  Cheese," 
W.F.  Cheese,  " 
B.  Sugar,  " 

r  80  doz.  C.  Eggs 


316i 
72 
64. 
62 

180 


ov  uu;6,  \j,  J!iggs,  " 

42  gals.  N.  O.  Molasses, " 
320  lbs.  G.  Butter, 

23  "    Almonds, 

76  "    Y.  H.  Tea, 
^  68  boxes  Shrimp, 

84  boxes  Lobsters, 

92  gals.  K.  O.  G.  Syrup," 
114  "  B.  Whiskey,  " 
112  bags  Salt,  " 

320  bbls.  Sweet  Potatoes," 

82  kits  No.  1  Mackerel,  " 

63  lbs.  S.  Crackers,  " 
242   "    P.  L.  Soap,  " 

18}"    Codfish,  " 


^2/$  25  / 

6i/ 
17i/ 
15  ^ 

ly 

35  ^ 
27  / 
74  / 
48  / 
34  / 
96  / 

1.08 
93  / 

1.25 

2.50 

11  / 

8.i/ 

94f 


Drayage  $31.25,  boxes  $2.50 

Eec'd  pay't  by  note  at  30  days,  $1,492  09 

W.  H.  &  F.  SOULE, 

Per  Jas.  Tucker. 

Note.— All  the  extensions  of  this  bill  shonld  be  made 
mentally.  For  rapid  mental  woric  in  Computatious,  see 
Appendix. 
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J.  M.  Butchecy 

'  TKBMS— 60  daji  credit. 


New  Orleans,  Jan'y  31, 1886. 
Bot  of  J.  B.  Cnndiff. 


875bbls,  Nes.  Potatoes,  'S)$4.25 
440    "    P.  B.  Potatoes,  '^   3.87^ 
325    "   Perfect'!!  Flour,  "   8.50 

1324    ''    St.  L.  XX    <<      '<   6.62J 
112    *<   F'ilyClearPork,"  17.50 
650    **   Prime  Pork,       "13.75 
220  kegs  Pig  Feet,  "   7.50 

124  half  bbls.  F.  M.  Beef,"  1 1. 

1872  lbs.  Choice  Ham,      "       14'  f 
289  "    B.  Bacon,  "        9.J/ 

106  Pig  Tongues,  "        8  / 

RecM  pay't 


$31167  27 

NoTR— All  the  extensions  of  this  bill  should  be  made  mentally. 


No.  4. 


R.  C.  Spencer  &  Go.j 


New  York,  Dec.  8, 1886. 
Bot.  of  B.  D.  Rotclee  <fe  Cv. 


TEBMS-Cash. 


20  doz.  Missionary  Bibles, 'S)  15.25 

108    "  sm.NewTestam't,   "    2.50 

65    "  Prayer  Books,         "    2.25 

65    "  Hymn  Books,  "    3. 

3  Bible  Dictionaries,        "    4. 

i  doz.  Webster's  Dict'ry, "  50. 


Rec'd  pay't,        $  953  25 
B.  D.  ROWLEE  &  CO., 

Per  E.  Ck)nrad. 
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New  Orleans,  Jan'y  31, 1880. 
Wm.  MeUhert  cfe  Co., 
TERMS— Gash.  Bot.  of  L,  L,  WUltmns  &  Co. 


321  lbs.  Tobacco  Low  Lugs,  ^2)  6  / 
1140  *^  <*  Med.  Lugs.  "  ly 
509  "  "  Low  Leaf,  "  9^^ 
**  Med.  Leaf,  '^  11 1/ 
«  Good  Leaf,  "  13|^ 
<'  Fiue  Leaf,  "  15  fH 
"  Selectious,  <'  16f^ 
Eec'd  pay't,  $  798  49 

L.  L.  WILLIAMS  <&  CO. 


965  << 

398  " 

2416  " 

713  « 


Ko.  6. 

New  Orleans,  Dec.  17, 1886. 
F.  L,  Rwliardson^  Jr,^ 

TKBM8— Dft.  30  days.  Bot.    of   C,   J.    Slnnott, 


1420  lbs.  Sugar,  Commou,  ^ 
1927   "        "    Good,  '' 


Fair, 
Prime, 
Choice, 

Yel.  Cent'tU  "    10 1/_ 
Kec'd  pay't,  by  dft.  ^  30  days'  sight,  $  878  78 

C.  J.  SINNOTT. 


2810 

u 

iC 

902 

u 

u 

813 

u 

ti 

2741 

u 

ii 

5i^ 


No.   7. 

New  Orleans,  Dec.  23, 1880. 
3Iontgomery  &  Trepagnier, 

TEBM3-3 mos.  Bot.  of  SodUr  &  Smith, 


7  Gross  Ghew'g  Tobacco's)  $13. 

1801b8.Smokiugdo.,  "      1.40 

6  M.  Havana  Cigars,       "    70. 

2M.N.O.Maa'f'turedo.^<    30. 

Rec'd  pay't,    $ 
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No.  8. 


Jones  &  WeisSy 

TERMS— Note  60  days. 


New  Orleans,  Jan'y  21,  1S86. 
Bot.  of  Stewart  &  Henderson. 


34  bbls.  La.  Oranges,  lar.,  ©$5.75 
27  boxes  Messiua  Lemons, "  6.00 
03  cases  Malaga  Grapes,  **  1,75 
45  boxes  California  Pears, "  4.50 
5  mats  Dates,  593  lbs.,     "       ly 

Kec'd  payt,  by  note  at  60  days, 


$714  73 
STEWART  A  HENDERSON. 


No.  9. 


New  Orleans,  Nov.  17, 1886. 
Oeo,  B.  Brackett  &  Co.y 
TEBMs-caah.  Bot.  of  R.  SfienccT  SoulL 


1427  bu.  No.  1  Winter  Wheat® $1.55 

856  "  No.2Wiuter Wheat"   1.47 

420  "  111.  No.  1  White  do.  «   1.41 

3145  "  W.  com,  «     .70 

1040  "  B.  Oats,  «     .55 

Rec'd  pay% 


$6835  87 
r.  spencer  SOULE. 


No.  10. 


New  Orleans,  Feb.  4, 1886. 

F.  L.  &  W,  P.  Richardson^ 

TERMs-imo.  Bot.  of  P.  W.  Skericood  &  Co. 


30  box.  Sp.  Candles, 596 lbs.  ^  .35 J 
24  do.  Adam  Ex.  do.  483  «    "  ^8 
15do.SU.GlossSt'rch360«    "  .10| 

Eec'd  pay't. 


$  385  52 
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No.  11. 

Heald  <£•  Howe^ 

TERMS— Doe  Bill  1  mo. 


Bills  and  Invoices,  455 

New  Orleans,  Jan'y  19, 1886. 
Bot.  of  Cole  tfe  Montague. 


342  lbs.  La.  Pecans,  Q  $  .13 

289  "  TaragouaAlmoiids,  <*      .21 

175  "  Naples  Walnuts,        "     .17 

196  <<  Brazil  Nuts,  "      .11 

268  "  Western  Chestnuts,  "      .18 

160  boxas  Figs,  "      .20 

585  Gocoanuts  ®  $45  per  M, 

61  bunches  Bananas,  "    1.75 

14      do.       Plantains,        "      .85 

327  Pine  Apples  ^  $80  per  M 

Eetfd  pay't,  by  due  bill  ^  1  month, 


$407  84 
COLE  &  MONTAGUE. 


No.  12. 

Hibhard  &  Chrayy 

TSBMS— CMh. 


New  Orleans,  Feb.  1, 1880. 
Bot.  of  Odell  d)  Faddis. 


2714  lbs.  Black  Moss,  ^    4  ^ 

1829   *'    Gray  do.  '*    ly 

913   «    Wool,  "  24  / 

74   "Live  Geese  Feathers*'  65  f 

1528  packages  Broom  Corn,"    6  / 

752  lbs.  Baling  Twine,        "  14  / 

800  yds.  Indian  Bagging,  "  11  / 

Eec'd  pay't. 


$683  60 
ODELL  &  FADDIS, 

Per  C.  P.  Meads. 
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No.  13. 

New  Orleans,  Jan*y  7, 18S6. 
Spaulding  &  Musselman^ 
TEBMs-<iodaya  Bot.  of  Wavr  &  Bogavdm. 


78J  yds.  Bla<jk  Silk,       <w  $2.90 

148      "  Muslin,  ''       16 

62      "  Cassimeres,         ''    1.75 

38i    "  Blk.F.Br'dclotU"    5.25 

45      a      u    "Doeskin,"    i.50 

324     "  Ameri'n Satinets"      95 

3  cases,  each  40  ps.  Amos- 

keag  Sheetings, 

11231    1 

i2(rt    S3423Jyds.        ^ 

142  yds.  6-4  Alpaca,  ^' 

560    "  Union  Ginghams, " 
491    "  Am. Fancy  Prints*' 
107    "  ManchfterDelains" 
10  doz.  Handkerchiefs,   " 

Ladies'  Dose, 
2  ps.  61  Jyds. Can. Flannel" 


32  / 

llfr 
12  ^ 
21i/ 
2.16 


18  / 


Kec'd  pay%         $1825  57 


No.  14. 


New  Orleans,  Nov.  4, 1886. 
Xew  Orleans^  St,  Louis,  and  Chicago  B.  E.y 

To  W.  L.  &  g.  Hall,  Dr. 


For  150  Cisterns  holding  766782.45 
gals.  ®  2i^  per  gal.  The  inside 
measurement  of  each  cistern  is 
as  follows :  11  ft.  3  in.  perpendic 
lUar  height,  lower  base  9  ft.  2  in. 
in  diameter  and  upper  base  8/t. 
5  in.  in  diameter. 

Ke(!M  pay't,         $19l69~56 
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No.  15. 


Tdsker  &  Felton^ 

TERM8-0uh. 


Bills  and  Invoices.  45t 

New  Orleans,  Feb.  8, 1886. 


Bot.  of  Allen  &  Shields. 


50  lbs.  Casing  Nails,         ©  $    7/ 
1|  doz.  Mortice  Locks.      '^     7.50 

i    "    Porcelain  Knobs,  **     4.75 
50  pr.  Butts,  "        25/ 

3  Gross  Screws,  "        75/ 

8  bars,  1^  x  J  Bar  Iron, 
254  lbs.,  ^< 

2  Eowland  Ko.  2  Spades,"     1. 

Eec'd  pay't. 


5/ 


$     48  46 
ALLEN  &  SHIELDS. 


No.  Id. 

Tillie  McOuiginy 

TSBMS— Due  end  of  month. 


Kew  Orleans,  May  9, 1886. 
Bot.  of  Katie  Weiss, 


58 


3  reams  Cap  Paper, 

2  doz.  Ebony  Rulers, 

4  6  qr.  Med.  Ledgers  24  qrs." 

3  3  <*  Demy  Journals,  9"  " 
33  «    "Cash Books,  9" 
36  «    «  Sales  Books  18" 
4 gross  Penholders, 

1  doz.  bottles  Black  Ink, 
i  ream  Blotting  Paper, 

2  doz.  bottles  Mucilage, 

3  "         "      Carmine, 
3^  doz.  Bill-books, 

Eec'd  pay't, 


u 
ii 
u 
u 
u 
u 
u 
il 


$3.25 
3.50 
1.75 
1.25 
1.25 
1.15 
2.10 
4.50 
2.50 
2.75 
2.15 
4.25 


$    141  45 
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No.  17. 


E.  J.  &  E.  Paul, 

TBRMS— Dae  bill  30  dajn 


l^EW  Orleans,  April  1, 1886. 

Bot.  of  Oresham  &  Harp. 


J  doz.  Comb's  Con.  of  Man,'S)$12. 

*^  *' Dana's  Geological  Sto- 
ry briefly  told,  "  10. 

6  "Soul^'s  Phi. Arithmetics"  42. 

6  "      *'  Con.  in  Numbers,  "  18. 

6  "       "  Prim,  Arithmetics"    9. 
"  Webster^s  Acad.  Diet.,  "  18. 

2  "  Swinton'sLan.  Lessons,"    3.25 

J  i  "  Steel's  Nat  Pliilosophy,"  12. 

i  ^'Spencer's  Science  of 

Sociolofi^y,  "  10.50 

2  copies  Wood's  Byron,       "    3.00 

4      "    Dick's  Shakspeare, "    4.50 

Drayage  75/,  box  60/. 
Kec'd  pay't  by  due  bill  ^  30  days, 


No.  18. 

T.  Janney, 


$  506  75 
GBESHAM  &  HABP. 

New  Orleans,  Jan.  1, 1886.    . 
To  A.  Labor de,  Dr. 


For  furnishing,  making,  and  laying 
Brussels  carpet  27  in.  wide,  in 
2  rooms  measuring  as  follows : 
No.  1,  24  ft.  9  in.  x  20  ft.  3  in. 
No.  2, 18  ft.  X  16  ft.  6  in. 
*11^  yards,  ^  $1.95 

68        "    6-4Che.  Mat.  "       90/ 

Eec'd  pay't,         $    201  79 

*In  this  "bill,  no  allowance  is  made  for  waste  in  matching 
or  otherwise. 
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46d 


2fo.  19. 

New  Orleans,  Jan'y  25, 1886. 
Mclhiniel  &  Keller^ 

Bot.  of  Bedfield  &  Kahmith. 

TSBMS— Note  at  60  dayg. 


12144  lbs.— 
Corn, 
1242  lbs.— 


Wheat, 

852  lbs. 

Oats, 

792  lbs. 

1427  lbs. 

13745  lbs. 


bush.  Yellow 

®$   63/ 
"  Texas 

"    1.70 
"  White 

"       56/ 
« Barley^^       83/ 
Cwt.  Bran  <<       75/ 


— Tons  Timo- 
thy Hay,                     «  18.50 
1701  lbs. Tons  Clo- 
ver Hay,  "  20.       

Eec^d  pay't  by  note  at  60  days,       $    150  27 
BEDFIELD  &  HALSMITH. 


So,  20. 

New  Orleans,  Jan^  3, 1886. 
Geo.  F.  Bartley  &  Co.j 

To  Steamship  KnicJcerhocJcer  and  Owners^  Dr.^ 


For  Freight  on  439|  cubic  ft.  ®  25/ 
The  same  being  contents  of  8 
boxes  measuring  as  follows  : 
Ifos.  1,  2  &  3  5  5  ft  4  in.  X  4  ft.  6 

in.  X  2  ft,  8  in.  = 
Nos.  4,  6  &  ^f  6  ft.  2  in,  X  3  ft.  0 

in.  X  2  ft.  11  in.  = 
Nos.  7  &  8;  12  ft.  3  in.  x  2  ft.  4 
in.  X  1  ft.  6  in.  = 

Eec'd  pay't,        $    109  91 
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No.  «1. 

J.  T.  (yQuinnj 


Kew  Orleans,  Jan'y  4, 1886. 

To  W.  Herniann,  Dr. 


For  rent  of  house  ^o.  386.Dryades 
St.,  from  Oct.  7,  '85, to  Jan.l,  ^86, 
1st  date  included,  2f  J  mos.  at  $35 

For  services  as  collector  from  Sept. 
19,  ^85,  to  Jan.  4,  '86,  both  dates 

included,  3^^  months,  at        $75i 

Rec'd  payt,        $    363  00 


Ko.  2S. 


The  La.  Levee  Co.y 


New  Orleans,  Jan'y  9, 1886. 
To  W.  H.  MilU,  Dr. 


For  constructing  16206^  cubic  yds. 
of  Levee  ^  45/,  as  per  the  fol- 
lowing measurements : 

1st  Sect'n :  893^  ft .  long,  70  ft.  wide 
at  the  base  and  30  ft.  at  the  top, 
with  an  average  depth  of  8|  ft. 

2nd  Sect'n:  165  ft  long,  60  and  26 
ft.  respectively  for  the  lower  and 
upper  widths,  and  7^,  5 J,  6,  8 J, 
9,  and  6 J  ft.  in  depth  at  diflferent 
points. 

For  excavating  1291|f  cubic  yds. 
of  earth  ^  45/,  the  same  being 
the  contents  of  a  cellar  meas- 
uring as  follows : 

92  ft.  long  and  50  ft.  wide  at  the 
top,  and  86  ft  long  and  44  ft. 
wide   at   the   bottom,  average 

depth  8  ft.  4  in.  

Kec'd  pay't,        $  7874  U 
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i6l 


Xo.  23. 

Oeo.  SonUj 


New  Orleans,  Jan^y  16, 1886. 
To  A.  B.  Eofeline,  Dr. 


For  composition  and  electrotyping 

660  pages  Sonl^'s  Intermediate, 

Philosophic  Arithmetic,  ^  $1.65 

per  page. 

Forpress  work  on  192  tokens 'S)  60/ 

For  60  rms.  paper,  22x23  'S)  4.00 

For*binding  1000  copies,     "     25/ 

Eec'd  pay't. 


A.  D.  HOFELINE. 


No.  24. 


New  Orleans,  Jan'y  18, 1886. 


Western  Union  Telegraph  Co.j 


To  F.  D.  Boss  &  Co.j  Dr. 


For  3261 J  cubic  leet  Timber  ^  $24 
per  100  5  the  same  being  the 
contents  of  60  Telegraph  poles 
measuring  as  follows : 

40  Poles  are  70  feet  long,  16x16 
inches  at  the  larger  end  and  so 
remain  for  a  distance  of  10  feet, 
at  which  point  they  begin  and 
taper  regularly  to  the  smaller 
end,  which  is  Ox 6  inches. 

10  Poles  are  60  feet  long,  16x12 
inches  at  the  larger  end,  6x4 
inches  at  tlie  smaller  end,  and 
taper  regularly  the  whole  length. 

Eec'd  pay't,        $    782  67 
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Few  Obleans,  Jan'y  29, 1886. 


H.  J.  Calvert  J 


To  L.  B.  Keiffevj  Dr. 


Jan. 


1  To  old  balance  as  per  bill  ren'd, 
6|l2  cords  Ash  Wood         ®  $7. 
4  cords  Oak  Wood 


6 


**  $6.50 


14|50  bbls.  Pittsburg  Coal     <«       60;?' 
Cr. 


By  Cash 


$50 


91 


8400 
2600 
3000 


$231 


10 


10 


74100 


<<  6  days'  Labor,  at  $4,       $24 

Balance  due  Jan'y  29, 1886,    $    157  10 

Settled  by  note  at  60  days. 

L.  B.  KEIFFEB, 


No.  26. 


Kbw  Oeleans,  JanV  12, 1886. 

A.  &  8.  H.  Soulij 

To  8.  &  F.  Cusimanoj  Dr. 


To  4378  feet  Com.  Boards     ^ 

$21  per  M. 
"  1760  ft.  Dressed  Flooring  " 

$28.5C  per  M. 
«  6125  Bricks  " 

$14.25  per  M. 
"  9250  Cypress  Shingles      " 

$6.50  per  M. 
"  Cartage  and  Labor, 

Eec?d  pay't, 


1425 


$    289  51 
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No.  97. 


A.  J.  Boyce, 
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New  Obleans,  Dec.  31, 1886. 
To  B.  cfe  C.  Bice,  Dr. 


For  15Jf  J  sq.  yards  Korth  Eiver 
Flags  ^  $7.50,  as  per  the  fol- 
lowing measurements : 

Xos.  1.  2  &  3,  are  each  4  ft  3  in. 
by  3  ft.  6  in.  =  sq.  ft. 

Nos.  4,  5  &  6,  are  each  4  ft.  8  in. 
by  3  ft  4  in.  =  sq.ft. 

Nos.  7  &  8  are  each  4  ft.  0  in  by  3 
ft.  C  in.  =  sq.  ft 

Nos.  9. 1(  &  11.  are  each  3  ft.  4  in. 
by  i  ft.  i  m.  =  sq.  ft. 


For  41f}-  sq.  yds.  German  Flags  ^ 
$2.25,  comprising  152  Flags, 
each  22xlt  inches. 

For  lS2/o^8  sq.  yds.  Brick  Pave- 
ment ®  $1.15,  containe<l  in  a 
sidewalk  measuring  124  ft.  4 
in.  long  by  11  ft.  9  in.  wide. 

For  124  ft.  4  in.  Curbing  ^  $  1.30 

For  3^gf|cu.ys.  Granite  "  $16.00 
contained  in  23  blocks  of  stone 
measuring  as  follows : 

ISos.  1  to  7  inclusive,  are  each 
26x15x10  inches,  = 

Nos.  8  to  20  inclusive,  are  each 
23xl6x9J  inches,  = 

Nos.  21  to  2.'2  inclusive,  are  eacb 
42x35x21  inches,  = 

Eec'd  pay%        $    616  48 
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No.  28. 


New  Orleans,  Jan'y  28, 1886. 


Invoice  of  Sundries  purchased  by  J.  Simmons  & 
Co.,  and  shipped  per  Steamer  La  Belle,  for  acc't  and 
risk  of  James  Byrnes,  Sbreveport,  La. 


87  bbls.  Molas's,  3498  gals.  <S)  60/ 
20  hbds.  Sugar,  23780  lbs.  *'  f 
10  bbls.  Eice,  2150  lbs.  **  6/ 
Charges:  — 


Drayage 

Insurance  on     $4800.40'®    |% 

Commission  on  $4364.00  *'  2|% 

Eec'd  pay't, 


4346 


1750 

3000 

109110 


50 


$  4503  10 


No.  89. 


0.  R.  Reynolds^ 


New  Orleans,  Jan'y  14, 1886. 

To  H.  Marsdetij  Di. 


For  slating  a  roof  measuring  72  ft. 
4  in.  by  49  ft.  10  in.,  and  con- 
taining 36.04H  sqs.    ^  $14.50 

For  239  ft  Guttering         "        .90 


Bec'd  pay't,        $    737  77 


No.  30. 


New  Orleans,  Feb.  1. 1886. 
Mississippi  Valley  Transportation  Co.^ 

To  Buck  cfc  Richardson,  Dr. 


For  services  rendered  in  cause  No. 
55472.    "Steamer  E.  E.  Lee 
and  Owners  vs.  Miss. V.  T.  Co." 
Eec'd  pay't, 
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HE  METRIC  SYSTEM 

OF  WEIGHTS  AND  MEASURES. 


REMARKS. 


609.  The  Metric  System  of  Weights  and 
Measures  is  basetl  upon  the  Meter  as  the  primary 
Unit,  and  all  the  Increasing  and  Decreasing  Units 
are  based  upon  the  decimal  scale. 

The  term  met^  is  from  tbe  Greek  metron^  a 
measure. 

610.  The  Standard  Meter  is  a  bar  of  platinum 
and  is  kept  among  the  national  archives  in  Paris ; 
but  duplicates  of  it  have  been  furnished  to  the 
United  States  and  other  nations. 

611.  The  Metric  System  is  one  of  the  products 
of  tbe  French  Kevolution  of  1789,  which  resulted 
ill  the  establishment  of  the  French  llepublic,  on 
tbe  22d  day  of  September,  1792.  Tbe  i)rogressive 
spirits  of  the  Revolutionists  claimed  that  eveiy 
thing  needed  reforming.  They  demanded  a  change 
iu  the  calendar,  a  new  classification  of  tlic  seasons, 
a  new  order  of  months,  with  new  names  and  a 
change  of  days,  a  new  arrangement  for  Sunday  and 
festive  days,  and  above  all  they  demanded  a  deci- 
mal system  of  weights,  measures,  and  values. 

By  the  laws  of  1793  and  1795,  a  temporary  meter 
aiKl  kilogramme  were  adopted,  and  in  1795  a  com- 
mission was  appointed,  under  the  direction  of  the 
.Academy  of  Sciences,  for  the  purpose  of  perfecting 
tbe  system. 

Tbe  first  and  most  important  duty  was  to  deter- 
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mine  an  invariable  standard  unit  for  all  measures 
of  length,  area,  solidity,  capacity,  and  weight.  For 
the  consummation  of  this  object,  a*  trigometrical 
survey  was  made,  by  two  eminent  mathematicians, 
Delambre  and  Mechain,  of  the  arc  of  the  meridian 
through  Paris,  from  I>unkirk,  France,  to  Mout 
Jony,  near  Barcelona,  Spain,  a  distance  of  9§ 
degrees,  more  than  one-tenth  of  the  quadrant  of 
the  meridian.  From  the  survey  of  tliis  meridian, 
the  length  of  the  quadrant  from  the  equator  to  the 
pole,  measured  on  the  earth's  surface,  was  com- 
puted. 

The  length  of  the  Paris  meridian  quadrant,  tlHis 
obtained,  was  divided  into  10,000,000  equal  parts, 
and  one  of  these  parts  was  called  a  w^fer  and  taken 
as  the  j)rimary  unit  of  the  French  system  of  meas- 
ures. This  meter  was  adopted  as  the  unit  erf 
length,  and  from  it  all  the  other  units  of  measure 
are  derived  by  the  application  of  the  decimal  scale. 
It  is  equal  to  39.37079,  practically  39.37  inches  in 
length,  and  at  the  time  of  its  adoption,  it  was 
thought  to  be  exactly  the  one  ten-millionth  part  of 
the  distance  from  the  equator  to  the  pole,  on  the 
meridian  of  Paris.  But  by  more  accurat-e  measure- 
ments, based  upon  the  fact  that  the  earth's  equator 
is  not  a  perfect  circle,  but  slightly  elliptical,  a  fact 
not  considered  by  the  French  mathematicians  and 
astronomers,  it  is  found  to  be  j^j  part  of  an  inch 
too  short.  This  very  small  error,  almost  imper- 
ceptible in  a  single  meter,  amounts  to  5124  feet  in 
the  length  of  the  quadrant  measured.  But  this 
slight  discrepancy  does  no  injury  to  the  system. 
The  meter  has  a  fixed  length  and  is  decimally 
divided,  and  that  is  all  that  is  required. 

In  1799,  the  French  nation  formally  adopted  the 
revised  Metric  System;    and  in   1837,  a  law  was 
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enacted  and  promulgated  making  it  compulsory 
tiii-ougliout  France. 

Previous  to  the  adoption  of  the  Metric  System 
by  the  French  nation,  their  units  of  weights  and 
measures  were,  in  many  respects,  quite  similar  to 
those  of  the  English,  many  of  which  came  down 
the  centuries  through  Egypt,  Greece,  and  Rome, 
and  were  originally  largely  derived  from  different 
parts  of  the  human  body ;  such  as  the  foot, — the 
length  of  the  foot  of  Hercules  or  of  a  King;  the 
ulna  or  yard, — the  distance  from  the  middle  of  the 
chest  or  lips,  to  the  tip  of  the  middle  finger;  the 
palm  or  hand, — the  width  of  the  hand;  the  span, — 
the  distance  from  the  tip  of  the  thumb  to  tip  of  the 
middle  finger  when  extended;  the  digit  or  the 
finger,— the  length  of  the  first  finger ;  the  cubit, — 
the  distance  from  the  elbow  to  the  tip  of  the  middle 
finger;  the  fathom, — ^the  distance  from  the  tips  of 
the  middle  fingers  of  the  two  hands  when  extended 
ill  opposite  directions,  etc.  Other  units  were  taken 
firom  familiar  objects  in  nature ;  such  as  the  barley 
corn,  the  grain  of  wheat,  shells,  horns,  etc. 

These  once  variable  ancient  and  English  units  of 
length  have  now  certain  fixed  values  based  upon 
the  Imperial  Standard  Yard^  the  length  of  which  is 
36  inches.  This  standard  yard  is  such  that  a  pend- 
ulum equal  in  length  to  39.13929  of  its  inches,  will 
vibrate  seconds,  in  a  vacuum,  at  the  level  of  the  sea, 
in  tiie  latitude  of  London,  the  thermometer  being 
620  Fahrenheit.  The  Standard  Yard  of  the  United 
States  is  a  copy  of  the  English  Standard  Yard, 
marked  upon  a  brass  scale,  and  deposited  in  the 
Treasury  Department  at  Washington.  Copies  of 
this  yard  have  been  supplied  to  ail  the  States. 

By  reason  of  the  decimal  divisions  of  the  Metric 
System,  it  possesses  many  advantages  over  all 
ouher  systems  and  is  now  used  wholly,  or  in  part, 
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by  uearly  all  civilized  countries.  It  was  legalized 
and  adopted,  but  not  made  compulsory,  in  the 
United  States,  by  an  act  of  Congress  passed  in 
1866.  And  it  is  the  only  system  ever  authorized  by 
the  Government  of  the  United  States. 

It  is  adopted  by  the  U.  S.  Coast  Survey,  is  used 
in  the  Mints  and  the  Post  Offices,  and  largely  by 
all  Scientists,  Colleges,  and  Universities. 

612.  The  Meter  is  the  Unit  of  Length,  and 
from  it  are  derived  the  Are^  the  Stere^  or  Cubic 
Meter  J  the  Liter  ^  and  the  Oram.  From  these  five 
units,  all  others  are  formed. 

613.-  The  Are  (air),  is  the  unit  of  Surface,  or 
Square  Measure,  and  consists  of  a  square  whose 
side  is  10  meters;  hence,  it  contains  100  square 
meters. 

Note. —The  Air  is  from  the  Latin,  area,  a  surface. 

614.  The  Cubic  Meter,  or  Stere  (stair),  is  the 
unit  of  Solidity,  and  consists  of  a  cube  whose  edge 
is  one  meter. 

615.  The  Liter  (Leeter),  is  the  unit  of  the 
Capacity  of  vessels,  etc.,  and  is  a  vessel  whose 
volume  18  equal  to  a  cube  whose  edge  is  one-tenth 
of  a  meter. 

616.  The  Gram  is  the  unit  of  Weight,  and  is 
the  weight  of  a  cube  of  distilled  water  (weighed  in 
a  vacuum,  39.2P  P.,  or  4^  C.)  whose  edge  is  one- 
hundredth  of  a  meter. 

Each  of  these  five  units  has  its  multiples  and 
sub-multiples,  or  its  higher  and  lower  metric 
denominations. 
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617.  The  Mnltiple  Units,  or  Higher  Denomi- 
natfonSy  are  formed  by  pretixiiig  to  the  name  of 
the  Imse  unitSy  the  Greek  numerals,  Dela^  (10), 
Hecto^  (100),  KilOj  (1000),  and  Myria^  (10000). 

They  are  used  as  follows : 

Dekameter,     10  meters.  Kilometer,       1000  meters. 

Hectometer,  100  meters.  Myriameter,  10000  meters. 

618.  The  Sub-Mnltiple  Units,  or  lower  denom- 
inations, are  formed  by  prefixing  to  the  name  of  the 
hctse  unitSj  the  Latin  numerals,  Ded  (A),  Centi 
(^i^),  and  Milli  (,^>^). 

They  are  used  as  follows : 

Decuneter,  Vs  meter.  Centimeter,  jiu  meter. 

MiUimeter,  -nAj^r  meter. 
Note. — ^The  stnclent  should  memorize  these   Greek    and 
Latin  preQxes,  and  also  the  names  of  the  primary  or  haee 
unitS;  before  proceeding  farther. 

619,  METRIC   TABLES. 


Table  of  Unear  Measure,  of  wliich  the  METER  is  the 
Base  Unit. 

METRIC  UNITS.  EQL'IVALKXTS  IN 

ENGLISH  MKASUUES. 

1  Millimeter  {ri}on  ol*»  M. )  =  .03937+  incn. 

10  mm.  =  1  Centimeter  (jJf^  of  a  M.)  =  .3937  -f  inch. 

10  cm.   =  1  Decimeter  (  fo  of  a  M.)  =  3.93707 -f  inches. 

10  dm.  =  1  Meter      (1  meter)        =  39.37079  in.,  prac- 
tically 39.37  in.,  or  3.28089+  feet. 

10  M.     =lDekameter  (10  meters)   =  32.80899+    *^ 

10  Dm.  =  1  Hectometer  (100  meters)  =  19.88423+  rods. 

10  Hm.  =  1  Kilometer  (1000  meters)  =  .62138+  mile. 
10  Km.  —  1  Myriameter  [Mm.]  (10000 

meters)  =  6.21382+  miles. 

The  Meter,  like  our  yard,  is  used  in  measuring 
short  distances^  cloths,  etc. 
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The  Kilometer  is  used  in  measuring  long  dis- 
tances and  is  about  §  of  a  common  mile. 

The  Centimeter  and  Millimeter  are  use<l  by 
artisans  and  scientists  in  measuring  yery  small 
lengths. 

020.    Table  of  SURFACE  or  SQUARE  MEASURE,  of 
which  the  ARE  is  the  Base  Unit. 

100  sq.  MillimeteT9»  (s<}.  mm.)= 

1  BQ.  Centimeter,  (sq.om.)  =&  .155+  sq.  iu. 

100  sq.  Centimeter8=l  sq.  Deci- 

metefi    (sq,  dm.)  =  15.5-f-  sq.  in. 

or  .10764-  sq.  ft. 
100  sq.  Decimeters  =  1  sq.  MeUr, 

(sq.  M.)  =a       1.19603-1-  sq.  yds. 

100  sq.  Meters  =  1  sq.  Dekame- 

ter,  (sq.  Dm.)  or  Art^  (A.)  =    119.6034-}-  sq.  yds. 

or  3.95383-1- sq.  rods 
100  sq.  Dekameters,  or  Are8,=:l  sq. 
'  Hectometer,  (sq.  Hm.  or 

Hectare,)  (Ha.)  =      2.47114 -f- acres. 

100  sq.  Hectometers  or  Hectares, 

=  1  sq.  Kilometer  =         .3861-}-  sq.  niilo 

This  measure  is  used  for  measuring  land,  flooring,  ceiliDgs, 
etc.    The  lo\Yer  deuomi nations  are  seldom  used. 

02 1  •  Table  of  CUBIC,  or  SOIilD  MEASURE,  of  which 
the  Cubic  Meter  or  STERE  is  the  Base  Unit. 


1000  cu.  Millimeters,  (cu.  mm.)= 

1  cu.  Centimeter,  (cu.  cm.)  =    .061027-}-  cu.  in. 

1000  cu.  Centimeters  =  1  cu.  De- 
cimeter, (cu.  dm.)  =  61.02705+  cu.  in. 

1000  cu.  Decimeters  =  1  Cnbio 

Meter,  (en.  M.)  or  Sterb, 
(St.)  =  35.31^8-f  cu.  ft., 

or  1.30802-1-  cu.  yds.,  or  .2759  -f  cord. 

The  Cubic  Meter  is  the  unit  used  for  measuring  ordinary 
solids,  as  boxes,  excavations,  etc.  The  Cubic  Centimeter  and 
Cubic  Millimeter  are  used  for  measuring  very  minute  bodies. 
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622«  When  the  Cubic  Meter  is  applied  to  the 
measurement  of  wood,  it  is  called  the  Stere,  and  has 
the  following  units : 

TABLE. 
1  Deoifltere,  (dst.)  =    3.53165+  en.  ft. 

10  DeciB teres,  (dst.)=:  1  Sterb,  =  35.31658-{-  ca.  ft. 

10  Steres,  (St.)        ^  Dekasteie,  (Dst )  =  353.1658+  cu.  ft. 

or  13.0802+  ou.  yds. 


B23.    Table  for  Measuring  the  Oapacity  of  Vessels, 
etc.,  of  which  the  IjITER  is  the  Base  Unit. 


1  Milliliter,  (nAnr  of  a  liter)=s  .06102+  ou.  in. 

10  ml.  =  1  Centiliter,  (jhs  of  a  hter)=:  .61027+      " 

10  cl.  =  1  Deciliter,  (^  of  a  liter)=  6.1027+  ou.  in. 
10  dl.  =1  Liter,        (1  liter)  =       61.02705+**     ** 

10  L.  =1  Dekaliter,  (10  liters)  =  610.2705+"  " 
10  Dl.  =  1  Hectoliter,  (100  liters)  =  6102.7O502+"  " 
10  HI.  =  1  KUoliter,  (1000  hters)  =  61027.05024+*'  " 
10  Kl.  =  1  Myrialiter  Ml.  (10000  ht.)  =610270.5024+  "     *' 

The  Liter,  or  the  cube  of  a  decimeter,  is  the  unit  of  capacity 
for  both  Liquid  and  Dry  Measures.  The  Hectoliter  is  the 
unit  for  measuring  liquids,  grain,  or  fruits. 

The  following  table  shows  the  equivalents  of  the  Liter 
units,  in  United  States  measures  : 


624. 


TABLE    OF  EQUIVALENTS. 


Metric  Dcnominaiions, 
1  Milliliter 

1  Centiliter  s 


Dry  Measure. 
.001816+pts.  = 

.01816+  pts.  = 


1  Deciliter  =      .181625+pt8.  ■ 

1  Liter  =      .908128+qts.  ; 

1  Dekaliter  =    9.08128+  qts.  : 

1  Hectoliter  =    2.8379+    bus.  : 

1  KUoliter,  or  Store  =  28.379+      bus. 
I  Myrialiter  =283.79+       bus. 


Liquid  Meamre. 

.0338fl.oz., 
or. 00845+ gi. 
.338  fl.  oz., 
or  .084539+  gi, 
.84539+  gi. 
1.056745+  qts. 
2.64186+ gals. 
26.4186+      '* 
264.186+        ** 
2641.86+         •« 
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025.    Table    for   Measuring   Weififht,  of    wliiob    tl&e 
GRAM  is  the  Base  Unit. 

1  Milligram    (toW  o^  a  gram)  = 

.015432+  gr.  Troy. 
10  mg.  =  1  CeDtigram  (  1^7^  of  a  grani)  = 

.15432+     "        ** 
10  eg.  =  1  Decigram    (  tHj  of  a  gram)  = 

1.54324+     "        " 
10  dg.  =  1  Gram        ( 1  gram  )  = 

15.43248+     «        " 
10  G.  =1  Dekagram  ( 10  grams)  = 

.35273+    oz.  Avoir. 
10  Dg.  =s  1  Hectogram  ( 100  grams)        = 

3.52739+      "        « 

10  Hg.      j  =  ^  ^^^^^  \  (  1000  grams)       = 

2.20462+    lbs.      " 
10  Kg.  =  1  Myriagram  ( 10000  grams)     = 

22.04621+      "        " 
10  Mg.       ) 

or         ?  =  1  Qaiutal       (  100000  grams)  = 
100  Kg.      )  220.46212+       "      " 

10  Q.  )  =  1  Touneau    )  ^ 

or  >  or  >  (1,000,000  gram8)=s 

1000  Kg.    )     Ton        (T.)   )  2204.62124+  "      " 

or       1.10231+  Tons. 

The  Gram  istlie  unit  used  in  weighing  gold,  sil- 
ver, jewels,  and  letters,  and  in  compounding  medl 
cines.    It  is  a  little  less  than  15^  grains  Troy, 

The  Kilogram,  or  Kilo,  is  the  unit  used  in  weigh- 
ing common  articles  in  trade ;  as  grain,  sugar,  but- 
ter, etc.  It  is  a  very  little  less  than  2^  lbs.  Avoir- 
dupois. 

The  Tonnean,  or  Ton,  is  used  for  weighing  very 
heavy  articles,  and  is  a  little  more  than  ^^5  of  the 
United  States  ton. 

Note.— The  pound  of  Germany,  Austria,  and  Denmark  ia  i 
of  »  KUogram. 
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e26.  TABLE   OF   EQUIVALENTS. 

By  which  Fnit«  of  the  American  Measure  may  be 
easily  changed  to  Metric  Uuits^  and  vice  versa. 


linch 

__ 

2.54  cm, 

1  cm. 



.3937  in. 

Ifoot 

= 

3.0487  dm. 

1dm. 

r= 

.328  ft. 

lyard 

=: 

9144  M. 

IM. 

r= 

1.0936  yds.  = 

Irod 

= 

5.329  Dm. 

3,2808  ft.   =  39.S707iu 

Imile 

= 

1.6095  Km. 

IDm. 

= 

1.9884  rods. 

1  sq.  in. 

=r 

6.4516  sq.  cm. 

IKm. 

=r 

.6213  mi. 

1  sq.  ft. 

= 

9.2936  sq.  dm. 

1  sq.  cm. 

= 

.155  sq.  in. 

1  sq.  yd. 

= 

.8361sq.M.,or 

1  sq.  dm. 

= 

.1076  sq.  ft. 

centare. 

1  sq.  M. 

= 

1.196  sq.  yds. 

1  sq.  rd. 

= 

.2531  sq.  Dm. 

lAro 

= 

3.9538  sq.  rds 

or  Are. 

=  119.6034  sq.  yds. 

laore 

S 

.4048  Hectare, 

1  Hectare 

=: 

2.4711  acres. 

or  sq.  Km. 

1  sq.  Km. 

= 

.3861  sq.  mi. 

1  sq.  mi. 

= 

2.59  sq.  Km. 

1  en.  em. 

=r 

.061  cu.  in. 

1  en.  in. 

= 

16.3934  en.  era. 

1  en.  dm. 

:= 

.0353  en.  ft. 

1  en.  ft. 

=: 

28.3286  en.  dm. 

1  en.  M. 

= 

1.308  cu.  yds. 

1  en.  yd. 
1  cord 

= 

.7645  en.  M. 

1  Store 

= 

,2759  cord. 

= 

3.6281  Stores. 

Icl. 

= 

.338  fl.  oz. 

1  fl.  oz. 

ssr 

2.9585  cL 

IL. 

= 

1.0567  1.  qts. 
2.6418  gals. 
.9081  dry  qts. 

1 1.  at. 

= 

.9463  L. 

IDl. 

= 

Iffat 

= 

.3785  DL 

IL. 

r= 

1  dry  qt. 

= 

1.1012  L. 

IDl. 

= 

1.1351  pecks. 

Ipeck 
1  iinshel 

= 

.8809  Dl. 

IHl, 

r= 

2.8379  bushels. 

ss 

.3523  HL 

Img. 

= 

.0154  gr,  Troy 

1  Troy  gr 
1  oz.  Troy 

= 

64.935  mg. 

IGram 

= 

15.4324  grs.Troy 

=r 

31.1526  G. 

= 

.0321  oz.  Troy 

1  Troy  lb. 

= 

.3732  Kilo. 

IKilo 

= 

2.6791  lbs.  ** 

1  oz.  Av. 

=r 

28.409  G. 

IGram 

= 

,0352  oz,  Av. 

1  lb.  Av. 

= 

.4536  Kilo. 

IKilo 

= 

2.2046  lbs.  Av. 

ITon 

= 

.9072Tonnean 

1  Tonneau  = 

1.1023  ton    = 

1  lb.  Av. 

= 

.9072  German 

2204.6212  lbs.  Av. 

lb. 

1  Ger.  lb. 

= 

1,1023  lbs.  Av 

GENERAL   PRINCIPLES  AND   DIRECTIONS. 

627.    Since  the  Metric  System  is  based  upon  the 

decimal  scale,  wherein  10  units  of  a  lower  order  or 

denomination  make  1  of  the  no:!tt  higher,  therefore 

all  operations  in  Addition^  Subtraction,  Multiplica- 

eo 
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tion,  and  Division  are  performed  in  the  same  man- 
ner and  are  governed  by  the  same  numerical  law  as 
the  operations  in  Decimals  or  with  Dollars^  centt$, 
and  mills. 

628«  Abbreviations  of  the  base  unit  and  of  its 
higher  denominations  begin  with  a  capital;  the 
lower  denominations  begin  with  a  small  letter.  All 
abbreviations  should  be  read  in  full.  Thus  6  M., 
7  dm.,  5  cm.,  3  mm.,  should  be  read  6  meters,  7 
decimeters,  5  centimeters,  3  millimeters. 

629.  The  units  of  length,  capacity,  and  weight 

increase  and  decrease  according  to  the  decimal 
scale ;  hence,  each  order  of  units  must  occupy  one 
place,  when  written  in  fulL 

Thus,  127.4215  meters  would  be  written,  1  Hm., 
2  Dm.,  7  M.,  4  dm.,  2  cm.,  1.5  mm. 

630.  The  scale  of  square  or  surface  measure  is 

(lOx  10)  100  J  hence,  each  order  of  units  must  have 
two  places  ot  figures. 

Thus,  43  Ila.,  8  A.,  6  ca.  may  be  written  43.0806 
Ha.;  and  read,  43  hectares  and  806  cen tares.  Or, 
they  may  be  written  4308.06  A.,  and  read,  4308  ares 
and  6  centares.  Or  thus,  430806  ca.,  and  read, 
430806  centares. 

631.  The  units  of  cubic  or  golld  measure  in- 
crease by  the  scale  of  (10x10x10)  1000:  hence, 
each  order  of  units  must  have  three  places  of  figures. 

Thus,  36  cu.  M.,  8  cu.  dm.,  25  cu.  cm.,  may  bo 
written,  36.008025  cu.  M.;  or  thus,  36008.025  cu.  dm.; 
or  thus,  36008025  cu.  cm. 

632.   TO  WRITE  AND  REUD  METRIC  NUMBERS. 

1.  Write  and  read  in  the  unit  of  meters  and  tlie 
lower  denominations,  127.4215  meters. 

Aus.  127  M.  4  dm.  2  cm.  1.5  mm. 
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2.  Write  and  read  in  highor  units  210624683 
mUlimeters.        Ans.  21  Mm.  0  Km.  6  Hm.  2  Dm. 

4  M.  6  dm.  8  cm.  3  mm. 

3.  Write  and  read  46286  mm.  as  decimeters. 

Ans.  462.86  dm. 

4.  Write  and  read  46286  mm.  as  dekameters. 

Ans.  4.6286  Dm. 
-     5.    Write  in  lower  units  6.46732  Kg. 

Ans.  6  Kg.  -4  Hg.  6  Dg.  7  G.  3  dg.  2  eg. 
C.    Write  6.46732  Kg.  as  grams. 

Ans.  6467.32  O. 

7.  Write  604  L.  in  Higher  units. 

Ans.  6  HI.  0  Dl.  4  L. 

8.  Write  604  L.  as  centiliters.     Aus.  60400  cl. 

9.  Write  604  L.  as  myrialiters.  Ans.  .0604  ML 
10.    Write  6  Dm.  3  dm.  4  mm.  as  meters  and 

decimals.  Ans.  60.304  M. 

Note. — ^When  there  are  omisRioDs  in  any  of  the  denomina- 
tions of  the  number  given,  their  places  must  be  filled  with 
naughts. 

11.    Write  as  Kilograms  and  decim.ils,  434278  dg. 

Ans.  43.4278  Kg. 

«38,  TO  REDUCE  METRIC  NUMBERS  FROM  HIGHER 
UNITS  OR  DENOMINATIONS  TO  LOWER, 

1.    Eedace  8  meters  to  millimeters. 

OPREATION*  Explanation,  —  Remembering 

3  Jj^  the  taole  for  the  Metric  Linear 

^A  Meosurei  we  reason  as  follows 

f-Jr  Since  1  meter  =  10  dm.,  there 

10  are  10  times  as  many  dm.  as  M.; 

10  then  since  1  dm.  =  10  cm.,  there 

_  are  10  times  as  many  cm.  as  dm.; 

SU\t%c\  r«T«  A  «a  *^®^  since  1  cm.  =  10  mm., 
oouu  mm.  ^ns.  there  are  10  times  ns  many  mm. 
asom.y  which  is,  as  shown  by  the  operation,  8000  mm  Or  we 
might  reason  thus:  Since  1  M.  =:  1000  mm.,  there  are  1000 
times  as  many  mm.  as  meters. 
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GENERAL   DIRECTIONS. 


634.  From  the  foregoiug  elucidation,  we  derive 
tbe  following  general  directions,  to  reduce  Metric 
Numbers  from  Higher  to  Lower  deuomi nations: 

For  the  Linear j  Capacityy  and  Weight  MeaaureSj 
multiply  by  10  (annex  1  naught)  for  each  lower 
denomination  to  which  the  given  number  is  to  be 
reduced. 

For  Surface  Measure j  multiply  6y  100  instead  q/'lO; 

and  for  Cubic  MeasurCj  multiply  by  1000  instead  of  10. 

Note.— In  Te<1iirin)(  the  danominations  of  tlie  Stere,  in 
wood  measure,  10  id  the  multiplier. 

PROBLEMS. 


2.  Reduce  42  Ilm.  to  Meters.       Ans.  4200  M. 

3.  Keduce  33  Dm.  to  decimeters. 

Ans.  3300  dm 

4.  Reduce  8  L.  to  milliliters.       Ans.  8000  ml. 

5.  Reduce  1  Kl.  to  liters.  Ans.  1000  L. 
G.    Reduce  4  G.  to  milligrams.     Ans.  4000  mg. 

7.  Reduce  21  Kg.  to  centigrams. 

Ans.  2100000  eg. 

8.  Reduce  9.82  M.  to  millimeters. 

Ans.  9820  mm. 

9.  Reduce  10  A.  to  centares.       Ans.  1000  ca. 

10.  Reduce  25  sq.  M.  to  sq.  millimeters. 

Ans.  25000000  sq.  mm. 

11.  Reduce  14  cu.  M.  to  cu.  millimeters. 

Ans.  14000000000  cu.  mm. 

12.  Reduce  3  cu.  dm.  to  cu.  centimeters. 

Ans.  3000  cu.  cm. 
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13.  Eeduce  22  Ha.  to  ceutares.    Ans.  22000  ca. 

14.  Ecduco  54  Ds.  to  decisters.     Ans.  6400  ds. 

15.  Eeduce  1  millier  or  tomieau  to  milligrams. 

Ads.  lOOOOWOOO  mg. 


635.    TO  REDUCE  METRIC  NUMBERS  FROM  LOVER 
UNITS    OR    DENOMINATIONS   TO    HIGHER. 


1.     Reduce  44505  mm.  to  meters. 

OPERATION.  JExplanation. — Here  again   re- 

AAKtxK  inemberiug  tbd  Metric  Linear 

***^"*^  Table,   we  reasbu   as   follows: 

Since  10  mm.  =  1  cm.  tbore  are 

Vff  as  many  cm,  as  mm.;  then 

since  10  cm.  =  1  dm,  tbore  are 

-^  as  nuiny  dm.  as  cm.;    tben 

lA  sr.vfr  Tir    A  8»"C©  10  dm.  =  1  M.  tbcre  are 

44.505  M.  AUS.  ^  ^s  many  M.  as  dm.,  wbicb  is, 
as  shown  by  the  operation,  44.505  M.  Or  we  may  reason 
thnfe:    Since  1000  mm.  =  1  M.  there  are  rthm  as  many  M,  as 


10 
10 
10 


GENERAL  DIRECTION. 

636.  From  the  foregoing  elucidation,  we  derive 
the  following  general  direction  to  Eeduce  Metric 
Numbers  from  Lower  to  Higher  denominations : 

For  the  Linear ^  Capacity^  and  Weight  Measures^ 
dvvide  hy  10  (point  off  1  place  J  for  each  higher  denom- 
ination to  which  the  given  number  is  to  be  reduced. 

Fqr  Surface  Measure  point  off  2  places  instead 
o/l. 

And  for  Cubic  Measure  point  off3pla<^es  instead  of 
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I,  for  each  higher  denomination  to  tchich  the  given 
number  is  to  be  reduced. 

NOTB.— la  redncing  the  denominations  of  the  Stere,  in 
wood  meaaurei  10  is  the  divisor. 


PROBLEMS 


2.  Reduce  48752  cm.  to  Meters. 

Ans.  487.52  M. 

3.  Reduce  12307  dm.  to  Km.    Ans.  1.2307  Km. 

4.  reduce  120  M.  to  Hm.  Ans.  1.2  Hm. 

5.  Reduce  333444  cl.  to  liters. 

Aus.  3334.44  L. 
G.    Reduce  10234  dl.  to  Kl.         Ans.  1.0234  Kl. 

7.  Reduce  24  ml.  to  Ml.         Ans,  .0000024  Ml. 

8.  Reduce  484500  mg.  to  G.         Ans,  484.5  G. 

9.  Reduce  2389  eg.  to  kilograms. 

Ans.  .02389  Kg. 

10.  Reduce  10  G.  to  Mg.  Ans.  .001  Mg. 

11.  Reduce  1  mg.  to  tonneaus.  , 

Ans.  .000000001  T. 

12.  Reduce  3414864  sq.  mm.  to  sq.  M. 

Ans.  3.414864  sq.  M. 

13.  Reduce  8.27  sq.  cm.  to  sq.  dm. 

Ans.  .0827  sq.  dm. 

14.  Reduce  55544433366  cu.  mm.  to  cu.  M. 

Ans.  55.544433366  cu.  M. 

15.  Reduce  897568  cu.  dm.  to  steres. 

Ans.  897  568  S. 

16.  Reduce  2245  cu.  M.,  or  Steres,  to  dekasteres. 

Aus.  224.5  Ds. 

17.  Reduce  44^  ds.  to  dekasteres. 

Ans.  4.47  Ds,^ 
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esi.  TO  ADD  METRIC  NUMBERS. 


1.    Wliat  is  the  sum  of  462 
and  16  Dm.  Aus.  201.342 


FIRST 
OPERATION. 

.462 

.28 
40.6 
160. 


SECOND 
OPERATION 
402 

280 

40600 

160000 


201^42  M.  Aus.  201342  mm. 


mm.  28  cm.  406  dm. 
M.,  or  201342  mm, 

Brplanaiion.—  In  all 
problems  of  this  kind, 
the  nuniiiers  sUouIa 
be  written  in  the  base 
unit  of  the  table  and 
added  as  in  decimals. 
Accordinf(]y,H86liown 
in  the  iirht  operation, 
we  wrote  the  nuhibers 
in  meters  and  deci- 
malts  of  meters  and 
then  a<lded. 
and  added  the  numbers 


In  the  second  opeiration,  wo  wrote 
aa  mm. 

GENERAL  DIRECTION. 

638.  From  the  foregoing  elucidation,  we  derive 
the  followiug  geueral  direction  for  Adding  Metric 
Niunbera: 

Write  the  numbers  to  be  added  in  the  base  unit, 
and  decimals  of  the  same,  of  the  table  to  which  they 
heUmg  and  then  add  as  in  decimals.  Art.  306,  page 
239. 

PROBLEMS. 

2.  Add  68  M.  42  dm.  3204  mm.  and  63  Hm. 

Ans.  6375.404  M. 

3.  Add  7  Mm.  2  Km.  5  Hm.  7  Dm.  8  M.  3  dm. 
4  cm.  and  8.07  mm.  Ans.  72578.34807  M. 

4.  .Find  the  sum  of  21  L.   16  dl.  4  cL  and  27  HL 

Ans.  2722.64  L. 

5.  A  grocer  has  four  boxes  continuing  as  follows: 
Ifit,  8.6  L.;  2d,  7  Dl.,-  3d,  21  cL;  4th,  x  M.  and  8  ml. 
How  many  L.  in  allf  Ans.  79.718  L 
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6.  What  is  the  sum  of  12  G.  3  dg.  9  eg.  and 
C  ing  !  Ans.  12.3l)G  G. 

7.  What  is  the  weight  in  Kg.  of  3  bales  of  cotton 
which  weigh  respectively:  204.6  Kg.;  205  Kg,  4 
Hg.;  and  208  Kg.  8  G.!  Ans.  618.008  Kg. 

8.  Add  in  Kg.,  14  T.  6  Q.  8  Mg.  7  Kg.  4  Hg. 
5  Dg.  9  G.  Ans.  14687.459  Kg. 

9.  Add  the  above  problem  in  the  unit  of  Ton- 
neam.  Ans.  14.687459  T. 

10.  What  is  the  sum  of  124  sq.  M.,  6  sq.  dm., 
and  37  sq.  cm.t  Ans.  124.0637  sq.  M. 

OPERATION  INDICATED. 
124. 
.06 
.0037 


11.  Add  42.8  sq.  M.,  21.65  sq.  M.,  28  sq.  dm., 
and  4  sq.  cm.  Ans.  64.7304  sq.  M, 

12.  Add  in  the  unit  of  Ares,  39.5  A.,  25  Ha.,  and 
84  ca.  Ans.  2540.34  A. 

13.  What  is  the  sum  of  14.5  cu.  M.  23  cu.  dm. 
123  cu.  cm.  and  24  cu.  mm.! 

Ans.  14.523123024  cu.  M. 

OPERATION  INDICATED. 
14.5 
.023 
.000123 
.000000024 


14.    Add  in  the  unit  of  Sttres,  22  S.,  12  Ds.,  and 
15  ds.  Ans.  143.5  S. 
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039.       TO  SUBTRACT  METRIC  NUMBERS. 


1.  What  is  the  diflfereuce  between  75.6  M.  aiul 
85  mm.!  Aus.  75.515  M. 

OPERATION.  Explanation —lu  snbtraotion 

75,6  ^  M.  ^  '**   additioD,   we  write  the 

'f^QK  Vf  numbers  to  bo  subtracted  in  tho 

*  •  base  unit  of  the  uiensiire  table  to 

' which  the  nuniT>ei"8  belong,  and 

75.515  M.  Ans*  subtract  as  in  decimals. 

GENERAL   DIRECTION. 

640.  From  tlie  foregoing  elucidation,  we  derive 
the  following  general  direction  for  Subtracting 
Metric  Numbers : 

Write  the  numbers  to  be  subtracted  in  the  oase  unit 
and  decimals  tliereofj  of  the  table  to  which  the  num- 
bers belong^  and  then  subtract  (w  in  decimals.  Art. 
308,  page  241. 

PR  OBLE M  S . 

2.  From  4324.08  Km.  take  123.5  M.  in  the  unit 
of  M.  and  also  of  Km.  Ans.  432305G.5  M. 

4323.9505  Km. 

3.  Find  the  difference  between  274.25  L.  and 
44.5  cl.  Ans.  273.805  L. 

4.  A  barrel,  contained  151.44  L.,  and  6  L.  and 
7  dl.  leake<l  out.    How  many  liters  still  remain! 

Ans.  144.74  L. 

5.  What  is  the  difference  in  L.  between  1  1ST\, 
and  1  ml.l  Ans.  9990.999  L. 

6.  From  264.5  G.  take  28.4  eg. 

Ans.  204.216  G. 

7.  From  1428  Kg.  take  16.5  Eg. 

Ans.  1426.35  Kg. 
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8.    What  IS  tne  diflference  in  T.  aua  Kpr.  oetween 
2  touneaus  and  2  Kg.t       Ans.  1.908  T.;  1998  Kg. 
.  9.    What  is  the  difiereuce  between  88.21  sq.  M. 
and  38  sq.  dm.t  Ans.  87.83  sq.  M. 

10.  A  phmtation  contains  2471.U  Ila.  If  2471.14 
A.  are  sold,  how  many  hectares  will  remain! 

Ans.  244C.4280  Ila. 

11.  Prom  1528  cu.  M.  take  1  cu.  M.  1  cu.  dm.  1 
cu.  cm.  and  1  cu.  mm. 

Ans.  152G.998998999  cu.  M. 

12.  A  wood  dealer  bought  150  steres  of  wood ; 
he  sold  70.25  cu.  M.    Uow  much  has  he  remainingf 

Ans.  79.75  S.,  or  cu.  M. 

641.  TO  MULTIPLY  METRIC  NUMBERS. 

1.  How  many  meters  are  there  in  11  pieces  of 
cloth,  each  containing  30.25  meters  ! 

Ans.  398.75  M. 

OPERATION.  Explanation— In  multiplication 

3^^25  ^^  Metric  Nuiubers,  we  proceed  hi 

\  1  the  same  mauuar  aa  in  Himple  auil 

decimal  numbers,    lleuce  no  ex- 

~~~""  tended  elucidation    and    general 

398.75  M,  Ans.  directions  are  deemed  nece&tuuy. 

2.  What  will  204.5  meters  cost  at  $2  per  meter? 

Ans.  $409. 

3.  If  a  man  walks  20000  meters  per  day,  how- 
many  kilometers  will  ho  walk  in  GO  days! 

Ans.  1200  Km. 

4.  What  will  484  dm.  cost  at  $1.50  per  meter  1 

Ans.  $72.60. 
6.    What  will  484  dm.  cost  at  $  1.50  per  dm.  f 

Ans.  $726. 
6.    What  cost  75.2  liters  of  milk  at  5^  per  L.t 

Ans.  $3.76. 
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7.  What  cost  200.52  HI.  of  corn  at  $1.60  per  Hl.» 

Ads.  $320.83. 

8.  A  fruit  dealer  bought  6  HI.  of  pecaus,  at  $9 
per  HI.,  and  sold  them  at  15/  per  liter.  How  much 
did  he  gain?  Ans.  $36. 

9.  Sold  2G.4  Kg.  of  grapes  at  45/  per  kilo.  How 
much  was  received  for  them  f  Ans.  $11,88. 

10.  What  cost  27.25  tonneaus  of  hay  at  $20.50 
per  T.?  Ans.  $558,625. 

11.  What  cost  416,3  Kg.  of  sugar  at  20/  f 

Ans.  $83.26. 

12.  Bought  362.3122  G.  of  silver  at  3^/  per 
gram.    What  did  it  cost  f  Ans.  $12.68+. 

13.  How  many  kilograms  in  49000  pills,  the 
weight  of  each  being  .5  dg.f  Ans.  2.45  Kg. 

14.  How  many  sq.  meters  in  a  yard  40.5  M.  long 
and  15.24  M.  wide  !  Aiis.  617.22  sq.  M. 

15.  A  plantation  is  2.42  Km.  long  and  1500  M. 
wide.    How  many  hectares  does  it  contaiu  f 

Ans.  363  Ha. 

16.  How  many  cubic  meters  in  a  box  2.8  M. 
long,  2.1  M.  wide,  and  8.5  dm.  deep  f 

Aus.  4.998  cu.  M. 

17.  V/hat  will  be  tiie  freight  on  4  boxes,  each 
measuring  3  M.  by  2.6  M.  by  .9  M.  at  $5.25  i)er  cu. 
M.f  Ans.  $147.42. 

18.  How  many  cubic  meters  of  earth  in  a  levee 
140  M.  long,  2.3  M.  deep,  and  20  M.  wide  at  the 
base  and  15.2  M.  wide  at  the  top  ? 

Ans.  5667.2  cu.  M. 

19.  How  many  steres  in  a  pile  of  wood  28.5  M. 
long,  3.2  M.  high,  and  4.3  M,  wide! 

Ans.  392.16  S.,  or  cu.  M. 

20.  How  many  cubic  meters  of  ^rth  will  it  take 
to  flU  a  lot  .5  meter  deep,  the  lot  beiug  60.2  meters 
long^  and  25  meters  wide!      .  Ans.  752.5  cu.  M. 
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042.         TO  DIVIDE   METRIC  NUMBERS. 


!•  A  man  walked  1600  meters  in  20  minutes. 
How  many  meters  did  he  walk  in  1  minute  t 

Ans.  80  M. 

OPERATION.  JErpfemo/ibn— In  Division 

of   Metrio   Numbers,    we 

IfiOO  -1-  20  —  8(1  M    Anq        l»roceed   with    the  opera- 
lOUU  —  ^U  —  Oil  m.  Ans.       ^i^,jg  ^^  ^^^  ^^^^^  manner 

as  in  simple  and  decimal ' 
unmbers.    Hence  no  extended  elucidation  and  general  dire<S- 
tious  are  deeded  necessary. 

2.  The  Steamer  Katie  ran  500  Km.  in  22  hours* 
How  many  kilometers  did  she  run  per  hour  f 

Ans.  22.727+ Km. 

3.  If  6.5  meters  make  a  suit;  how  many  suits 
can  be  made  from  195  meters  t 

Ans.  30  suits. 

4.  In  425  liters,  how  many  hectoliters! 

Ans.  4.25  HI. 

5.  Bought  45  liters  of  strawberries  for  $3,375. 
^hat  was  the  price  per  L.f  Ans.  7J/. 

0.  If  you  divide  180  hectoliters  of  potatoes 
equally  among  24  persons,  what  will  each  receive! 

Ans.  7.5  HI. 

7.  21  kilograms  of  sugar  cost  $4.62.  What  was 
the  cost  of  1  Kg.!  Ans.  22/?. 

8.  How  many  days  will  42.5  T.  of  coal  last  a 
family,  if  they  burn  150  Kg.  per  day  ! 

Ans.  283.33+days. 

9.  A  druggist  has  2.45  Kg.  of  medicine  which 
he  wishes  to  make  into  pills,  each  to  contain  .5  dg. 
How  many  pills  will  there  be  ! 

Ans.  49000  pills. 

10.  A  garden  contains  900  sq.  M.,  and  is  22.5  M. 
wide.    How  long  is  it !  Ans.  40  M. 
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11.  A  side-walk  is  80.4  M.  long  by  4.2  M.  wide. 
How  many  tiles,  eacii  2.4  dm.  loug  and  1.2  dm.  wide, 
will  bo  required  to  pave  the  side-walk! 

Ans.  11725  tiles. 

12.  How  many  ares  in  a  piece  of  land  60  meters 
loug  and  42.2  meters  wide  I  Ans.  25.32  A. 

13.  A  box  is  2.5  dm.  long,  2  dm.  wide,  and  1.5 
<lui.  deep.  How  many  of  snch  boxes  niiiy  be  put 
ill  a  larger  box  wbicli  is  2.5  M.  long,  2  M.  wide,  and 
1.5  M.  deep  f  Ans.  1000  boxes. 

14.  If  you  buy  5.G  dekitsteres  of  wood  and  use 
1.1  cu.  metiers  per  day,  how  long  will  it  last  f 

Ans.  50 j  J  days. 


64^.    TO  REDUCE  METRIC  TO  AMERICAN.  WEIGHTS 
MD  MEASURES. 


1.     Reduce  2.6  meixirs  to  feet.    Ans.  8.53+feet. 

FIRST  OPERATION.  Erplanatlnn.—Tle' 

1  M.  =  ;^9.37+inches,  practically.  <*t'jr«»K  to  tho  tai)le 

o  ..  '                 '  *  •'of  eniuvaleiits,    wo 

-^  liiul     tliJit  1     M.  = 

(practically)     39.37 

12  )  102.302  inches.  i».     We  tlionreasoh 
a.s  follows:    Since  I 

8..j30+feet  Ans.  ^^  ^^6  equal  to  2.6 

or  thus:  times  as  iiiaiiv,whRU 

I  39.37  is  102.362  iu.;  then 

22  I  2  6  since  12  iu>=  1  ft., 

"*  '  ""  there  are  -|V  «3  many 

"—"^  foot  af*  inches,  wliicb 

ia  8.53  4-  feet. 

^GOND  OPERATION. 

3.280S+  =  feet,  the  equivalent  of  a  meter. 
2.0 


8.53008+  =  feet,  Ans. 
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GENERAL  DIRECTION. 

644.  From  the  foregoing  elucidations,  we  derive 
the  following  general  direction  for  Ileducing  Metric 
to  American  Weights  and  Measures : 

Multiply  the  equivalent  value  of  the  metric  unit 
given^  hy  the  metric  number  to  he  reduced^  and  thcuj 
if  necessary^  reduce  the  product  to  the  dcnoinination 
required. 

Note. — In  working  the  following  problems,  fonr  decimal 
places  have  been  taken  as  a  standard  for  all  unit  e<iuivalentH 
of  more  than  that  many  decimals.  The  calonlations  are 
made  directly  upon  the  equivalency  of  the  denomination  to 
be  reduced. 

2.  Reduce  408.2  kilometers  to  yards, 

Ans.  446407.52  yds. 

3.  In  24.5  cm.  how  many  inches  f 

Ans.  9.6450+ in. 

4.  Reduce  70  M.  to  yards.     Ans.  76.552+yds. 

5.  Reduce  25.5  liters  to  dry  quarts. 

Ans.  23.1565+d.  qts. 

6.  lu  40  kiloliters  how  many  gallons! 

Ans.  10567.44+ gals. 

7.  In  200  hectoliters  how  many  bushels  f 

Ans.  567.58+ bus. 

8.  Reduce  25  grams  to  Troy  grains. 

Ans.  385.81+grs. 

9.  Reduce  75.2  kilograms  to  pounds  Avoir, 

Ans.  165.7859+ lbs. 

10.  In  444  tonneaus  how  many  tons  f 

Ans.  489.4212+tous. 

11.  Reduce  5.5  mg.  to  Troy  grains. 

Ans.  .0847+grs. 
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12.  Bedace  24  ares  to  square  rods. 

Ans.  94.8912+8q.  rds. 

13.  Kedace  85.5  hectares  to  acres. 

Aus.  211.279+Acres. 

14.  In  500  hectares,  how  many  sq.  miles  t 

Aus.  1.0305+ sq.  mi. 

15.  Beduce  150  cu.  meters  to  cu.  feet. 

Ans.  5297.475+cir:  m. 

16.  l^uce  7.9  cu.  mm.  to  cu.  inches. 

Ans.  0004819+cu.  in. 


M^-   TO  REDUCE  AMERICAN  TO  METRIC  WEIGHTS 
AND  MEASURES. 


1.    Keduce  40  feet  to  meters. 

Ans.  12.192+M. 

OPERATION.  -Erp/ano^ion— Remembcr- 

40  ft.  !"g  that  a  meter  =  89.37 

io  niches,     practically,    we 

.  first  reduce    the   feet  to 

39.37)  480  m.  (12.192+M.        inches,  and  then  reason 

or  thus :  ?» ioHows :  Since  in  39.37 

4Q  in.  there  is  1  meter,  in 

480  in,  there  are  as  many 

meters  as  4^0  in,  are  times 

=  to  39.37  in.,   which  is 

12,192+, 

SECOND  OPERATION. 

3.048    decimeters  =  the  equivalent  of  1  foot. 
40 


39.37 


12 


121.920  decimeters,  which  divided  by  10  = 
12.192    meters,  Ans. 

2.    Beduce  1  mile,  8  rods,  10  feet,  and  6  inches  to 
kilometers.  Ans.  l.C52781+Km. 
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OPERATION. 

1  mi.,  8  rds.,  10  ft.,  6  iu,   39.37)  65070  inches. 


crwv 

1652  781 +M. 

328    rods. 

1.652781+ Km. 

ICJ 

or, 

65070  in.  X"2.54  cm. =165278.1  + 

5422    feet. 

cm.  =  1.652781+ Kin. 

It} 

65070  inches. 

Explawttlon. — In  this  problem  "wo  first  rediic©  the  given 
mmibor  to  inches ;  then  to  meters,  as  above  explained;  and 
tlKMi  to  kiloni'H^iy  by  dividing  by  1000,  the  number  of  meters 
ill  a  kilometer. 

GENERAL   DIRECTIONS. 


646.  From  the  foregoing  elucidations,  we  derive 
tlie  i'ollowing  general  directions  for  reducing  Amer- 
ican to  ^Metric  Weights  and  Measures : 

1^.  Reduce  the  given  number  to  the  lowest  unit 
namrdy  or  to  a  convenient  denomination^  of  which  tJie 
equivalent  value  of  the  metric  unit  is  Inown  ;  tlien 
divide  the  same  hy  the  equivalent  value  of  the  metric 
vnity  and  ivhen  necessary  reduce  the  quotient  to  tlw 
required  denomination. 

Or  2^.  Multiply  the  given  number,  reduced  to  its 
lowest  denomination^  hy  the  equivalent  value  of  such 
denomination  in  the  metric  unit. 

3.  In  70  yards,  how  many  meters! 

Ans.  64.008+ M. 

4.  Eednee  35  gallons,  3  quarts,  and  1  pint  of 
moli1.>ses  to  liters.  Ans.  135.8001+  liters. 

5.  ileduce  5  bushels,  2  pecks,  5  quarts,  and  1 
pint  to  liters.  Ans.  199.8678+  liters. 
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6.  In  20  gallous  of  milk,  how  many  liters  f 

Ans.  75.7073+L. 

7.  In  400  bushels,  how  many  hectoliters  f 

Ans.  140.9493— HI. 

8.  In  3  gills,  how  many  centiliters  f 

Ans.  41.43C4+C1. 

9.  Eeduce  200  x>ounds  Avoirdupois  to  kilograms. 

Ans.  90.7194+Kg. 

10.  Reduce  15  ounces  Avoirdupois  to  Hectograms. 

Ans.  4.2525+ Hg. 

11.  Beduce  10  ounces  Troy  to  grams. 

Ans.  311.0339+G. 

12.  Reduce  50  tons  to  tonneaus. 

Ans.  45.3597 +T. 

13.  Reduce  20  grains  Troy  to  centigrams. 

Ans.  129.0176+cg. 

14.  Reduce  240  sq.  yards  to  sq.  meters. 

Ans.  200.6689  —  sq.  M. 

15.  In  500  sq.  feet,  how  many  sq.  decimeters! 

Ans.  464G.8401+sq.  dm. 

16.  In  200  acres,  how  many  hectares  f 

Ans.  80.9356  Hectares. 

17.  Reduce  1610  cu.  feet  to  cu.  meters. 

Ans.  45.5877+cu.  M. 

18.  Reduce  2500  cu.  yards  to  cu.  meters. 

Ans.  1911.3149+cu.  M. 

19.  In  190  cords,  how  many  steres  t 

Ans,  688.6553+Steres. 
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.    '        SYNOPSIS_FOR  REYIEW. 

Define  the  following  words  and  phnises : 
609.  Metric  System  of  Weights  and  Measures. 
610.  The  Standard  Meter.  611.  Origin  of  Metric 
SyBtein.  612.  The  Meter.  613.  The  Are.  614. 
The  Cubic  Meter.  615.  Th<?  Liter.  616.  The  Gram. 
617.  The  Multiple.  Units.  618.  The  Snb-Multiple 
Units.  619.  Table  for  Metric  Linear  Measure.  620. 
Table  of  Metric  Square  Measure.  621.  Table 
for  Metric  Cubic  Measure.  622.  Table  for  Wood 
Measure.  623.  Table  for  Metric  Measures  of  Capac- 
ity. 624.  Table  of  Equivalents  of  Metric  Denom- 
inations in  Dry  and  Liquid  Measures.  625.  Metric 
Weight  Table.  626.  Table  of  equivalents  of  Amer- 
ican and  Metric  Units.  627.  Numerical  Law  of  the 
Metric  System.  628.  Manner  of  writing  Abbre- 
viations of  IMetric  Denominations.  629.  Batio  of 
Increase  or  Decrease  of  Metric  Units  of  Length, 
Capacity,  and  Weight.  630.  Of  Metric  Square  Meas- 
ure. 63 1 .  Of  Metric  Cubic,  or  Solid  Measure.  632. 
To  Write  and  Read  Metric  Numbers.  634.  General 
Directions  to  Reduce  Metric  Numbers  from  Higher 
to  Lower  Denominations.  636.  To  Reduce  Metric 
Numbers  from  Lower  to  Higher  Denominations. 
638.  To  Add  Metric  Numbers.  640.  To  Subtract 
Metric  Numbers.  641.  To  Multiply  Metric  Num- 
bers* 642.  To  Divide  Metric  Numbers.  644.  To 
Reduce  IMetric  to  Anieiican  Weights  and  Measures. 
046.  To  Reduce  American  to  Metaric  Weights  and 
Measures. 
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iscellaneoiLS  Practical  Problems. 


1.  What  will  26 J  pounds  coflco  cost  at  16f/  per 
I>oiiu«l!  Alls.  $4.43J. 

2.  lOJ  yanls  cost  $28.87.^.  What  was  tlie  cost 
of  1  yard  !  iViis.  $2.75. 

3.  Sugar  IS  wortli  6J^  per  ])oun<l.  How  many 
pounds  can  be  bought  lor  $1.02^  I       Aus.  20  lbs. 

4.  A  jar  filled  with  butter  weighs  22  lbs. 5.oz« 
The  weight  of  the  jar  ah)ue  is  4  lbs.  14  ounces.  Buy 
this  butter  at  32^^  per  pound,  and  pay  for  the  same 
aa  follows:  Cash  $1, 13^  lbs.  rice  at  9^/,  and  the 
baJance  iu  flour  at  4^/  per  pound.    How  many 

,  I>oands  of  flour  must  be  given  ? 

Aus.  Praetically,  76  lbs.  ^ 
.  .  5.    Make  and  receipt  a  bill  for  rent  of  house  457 
Baronne  stret^t,  from  April   17th  to    June  15th, 
inclusive,  at  $42  per  month.    What  is  the  amount 
of  the  bill  ?  Ans.  $81.20. 

.    6.    Buy  4  bushels  3  pecks  6  quarts  1  pint  of  cher- 
ries at  $2.25  per  bushel  and  state  the  cost. 

Ans.  $11.07. 
.    7.    Sell  1  bushel  3  quarts  1  pint  of  cherries  at  8 
ceut^  l>er  quart,  and  state  the  amount  received. 

Ans.  $2.84. 
.  '8r    Cloth  is  $2.50  per  meter.    What  is  it  worth 
peryiirdf  Ans.  $2,286+. 

^,  Cloth  cost  in  Mexico  $1.80  per  varra.  What 
Iff  tiie  cost  per  yard  I  Aus.  $1.94+ , 

10.  Sell  15 f^  worth  of  coffee  at  22^/  per  pound. 
H6w  much  will  you  sell  f  Ans.  10|  ounces. 


/ 
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11.  A  lady  wishes  to  buy  35/  worth  of  silk  which 
is^  $3.85  'per  yard.    How^  much  will  you  sell  her  t 

Aus.  3j\  inches. 

12.  Bell  3 J  inches  of  silk  at  $2.90  per  yard,  and 
state  the  price.  Ans.  28^/. 

13.  Wheat  is  $1.90  per  bushel.  What  is  the 
price  i)er  cental  ?  Ans.  $3.16§. 

14.  Corn  is  85/  per  cental.  What  is  it  per 
bushel!  Ans.  $  .47}. 

15.  What  is  the  cost  of  1465  pounds  of  com  at 
84  cents  per  bushel,  and  how  mauy  bushels  are 
there  f  Ans.  $21.97^  cost. 

26  bush.,  9  lbs. 

16.  Sold  6294  pounds  of  hay  at  $23,75  per  ton* 
How  many  tons  were  there,  and  what  was  the  value 
of  it  T  Ans.  2  tons,  1294  lbs« 

$62.86|  value. 

17.  Bought  320j^  bushels  of  wheat  at  $1.95  per 
bushel.    What  was  the  cost!         Ans.  $625  36 J. 

18.  Bought  1136^  pounds  of  dried  i)eaches  at 
$5.80  per  bushel.  How  many  bushels  were  there^ 
and  what  did  they  cost  ?     Ans.  34  bush.,  14^  lbs. 

$199.74f|  cost. 

19.  Bought  15  bushels  and  31  pounds  of  com  at 
78J  cents  per  bushel.    What  was  the  cost  t 

Ans.  $12.20|H. 

20.  Bought  3  coops  of  chickens  containing  2 
dozen  and  7  chickens  each,  at  $4.35  per  dozen. 
What  did  they  cost  f  Ans.  $33.71i. 

21.  What  will  74  pounds  and  11  ounces  of  but- 
ter cost  at  42 J  cents  per  pound  t     Ans.  $31.74^ 

22.  Bought  36  pounds  and  7  ounces  of  tea  at 
$1,124  per  pound.    What  did  it  cost  1 

Ans.  $40.99|^ 
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23.  Butter  is  worth  45  cents  per  pound.  How 
much  can  bo  bought  for  20  cents! 

Ans.  7^  ounces. 

24.  What  is  the  cost  of  31845  feet  of  lumber  at 
$22.25  i>er  M.!  Ans.  $708.55J. 

25.  What  will  183  feet  of  lumber  cost  at  $25.76 
per  M.f  Ans.  $4.71-^^-. 

26.  Bought  3  bales  of  hay  weighing  as  follows: 
(1)  421  pounds,  (2)  304  i)ouuds,  (3)  487  pounds,  at 
822.50  per  tou.    What  did  it  cost  f 

Ans.  $14.64f. 

27.  Sold  3J  dozen  bonces  Spencerian  pens  at 
$108  per  gross.    What  did  they  amount  to  f 

Ans.  $29.25. 

28.  How  much  coffee  can  I  buy  for  5  cents,  when 
a  i)ound  costs  2S  cents  f  Ans.  2f  ounces. 

20.  What  is  the  cost  of  400  T.  2  cwt.  3  qrs.  20 
lbs.  of  iron  at  $60  per  ton  of  2240  pounds  f 

Ans.  $24008.78^f. 

30.  A  planter  shipped  6  dozen  dozen  boxes  of 
peaches  to  market,  but  being  delayed  on  the  way,  i 
a  dozen  dozen  boxes  spoiled ;  the  remainder  were 
sold  at  70  cents  per  box.  What  did  they  amount 
to  f  Ans.  $554.40. 

31.  Bought  12  dozen  and  5  hats  at  $11  per  doz. 
What  did  they  cost  I  Ans.  $136.58J. 

32.  What  is  the  amount  due  for  the  freight  of 
40000  pounds  of  merchandise  for  965  miles,  at  6/ 
for  100  pounds  for  100  mile>s  f  Ans.  $193. 

33.  What  is  the  cost  of  23813  pounds  of  cotton 
at  17|f  cents  per  pound  I  Ans.  $424.24|f. 

34.  What  is  the  cost  of  a  14  carat  gold  chain 
that  weighs  4  oz.  7  pwt.  15  ps.  at  $1.2Q  per  pwt.  for 
pure  gold,  allowing  ^/  per  grain  on  full  weight  for 
manufacturing  and  the  alloy  f  Ans.  $71.85^. 
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35.  Bought  4692  ponnds  of  barley  at  $.88  i)er 
bushel.    How  many  bushels  were  there  aud  what 

'  was  the  cost  f  Ans.  97  bush.  36  lbs. 

Cost  $86.02. 

36.  Bought  2765  pounds  of  oats  at  76/  per 
bushel.  What  was  the  cost,  and  how  many  bushels 
were  there  f  Ans.  $65.66  J  cost. 

86  bush.  13  lbs. 

37.  What  is  the  cost  of  4878  pounds  of  wheat  at 
$2.45  per  cental  f  Ans.  $119,511. 

38.  What  is  the  cost  of  200  sacks  of  guano  each 
weighing  162  pounds,  at  $52 J  per  ton! 

Ans.  $846.46. 

39.  What  is  the  value  of  5790  hoop-poles  at  $18 
per  M.f  Ans.  $104.22. 

40.  What  is  the  value  of  8750  shingles  at  $8.75 
per  M.f  Ans.  $76,564. 

41.  Wliat  is  the  value  of  11428  fence  pickets  at 
$9  per  M.f  Ans.  $102,852. 

42.  What  is  the  value  of  1364  pine  apples  at 
$11  i  per  O.f  Ans.  $156.86. 

43.  What  is  the  cost  of  2117  cocoanuts  at  $8.25 
perC.f  Ans.  $199,404- 

44.  What  is  the  value  of  78420  raalroad  tie«  at 
$75  per  M.f  Ans.  $5881.50. 

45.  What  is  the  freight  on  540  bales  cotton, 
weighing  243084  ponnds,  at  |d.  per  pound  from  New 
Orleans  to  Liverpool!  Ans.  £533  Os.  7Jd. 

46.  What  is  the  freight  in  United  States  cur- 
rency on  25000  bushels  corn  from  New  Orleans-  to 
Liverpool,  at  24s.  per  imperial  quarter  of  480 
pounds,  allowing  £1  to  be  equal  to  $4.87! 

Ans.  $17046. 

47.  What  is  2J%  for  selling  38482  lbs.  of  sugar 
at-OJ/f  Ans.  $60.13. 
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48.  GU>ods  cost  $24.  At  what  price  must  they  be 
sold  to  gain  25%  f  Aus,  $30. 

49.  Goods  cost  $24.  At  what  price  must  they  be 
sold  to  lose  25%  f  Ans.  $18. 

50.  Sold  goods  for  $30  aud  gained  25%.  What 
vras  the  cost  I  Aus.  $24. 

51.  Sold  goods  for  $18  aud  lost  25%.  What  was 
the  cost!  Ans.  $24. 

52.  Goods  cost  $24  and  were  sold  for  $30.  What 
was  the  per  cent  gain  f  Ans.  25%. 

63.  Goods  cost  $24  and  were  sold  for  $18. 
What  was  the  per  cent  loss  f  Ans.  25%. 

64.  Bought  in  New  York  an  invoice  of  goods 
amounting  to  $2400,  Paid  freight  and  other 
charges  to  deliver  them  in  New  Orleans,  $10'J.  In 
the  invoice  are  8  dozen  hats  which  cost  in  New 
York  $27  per  dozen.  1.  What  was  the  %  of  the 
charges!  2.  What  was  the  cost  of  1  hat  in  New 
Orleans!  3.  What  is  the  retail  price  per  hat,  from 
which  20%  may  be  deducted  and  the  hats  sold  at 
wholesale  at  a  gain  of  25%  on  New  Orleans  cost? 

Ans.  4J%  charges. 

$2.34+ cost  of  1  hat  in  New  Orleans. 
$3.6(>-—retail  price  of  hat. 

65.  Bought  a  cargo  of  coffee  at  10/  a  pound. 
Paid  10%  duty.  What  must  I  ask  for  the  coffee 
per  pound,  so  that  I  may  fall  10%  on  my  asking 
price,  allow  10%  for  loss  by  shrinkage  of  coffee, 
lose  10%  of  sales  in  bad  debts,  and  still  gain  10%  on 
my  investment  (full  cost)  ?  Ans.  lOf |f/. 

Note.— See  problem  11,  page  383. 

56.  What  is  the  interest  on  $1800  for  64  days  at 

5  per  cent!  Ans.  $16.06. 

57.  What  is  the  interest  on  $1200  for  72  days  at 

6  per  cent!  A^9..  $14.40. 
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58.  What  is  the  interest  on  $3000  for  33  days  at 
8  per  cent !  Ans.  $22.00. 

59.  What  is  the  interest  on'  $1600  for  124  days 
at  9  per  cent!  Ans»  $49.60. 

60.  What  is  the  interest  on  $1560  for  51  days  at 
12  per  cent!  Ans.  $26.52. 

61.  How  many  sqnare  feet  in  a  pavement  120 
feet  4  inches  long  and  10  feet  wide  f 

Ans.  12034  sq.  feet. 

62.  How  many  square  yards  in  a  plat  of  ground 
140  feet  3  inches  long  and  64  feet  6  inches  wide  f 

Ans.  1005^  sq.  yards. 

63.  How  many  squares  in  the  roof  of  a  building 
^8  feet  6  inches  long,  and  48  feet  4  inches  wide  f 

Ans.  37.94^  squares. 

64.  How  many  sq.  feet  in  8  boards,  each  measur- 
ing 16  feet  long  and  17  inches  wide,  and  what  will 
they  cost  at  24/  per  sq.  foot  f     Ans.  181 J  sq.  feet. 

$4.53 J  cost 

65.  How  many  board  feet  in  13  pieces  of  plank, 
each  measuring  20  feet  6  inches  long,  14  inches  wide, 
and  3  inches  tMck,  and  what  is  the  cost  at  $23  per 
M.f  Ans.  932|  bd.  feet. 

.  $21,453^  cost. 

66.  How  many  sqare  feet  in  a  circle,  the  diame- 
ter of  which  is  12  yards  f     Ans.  1017.8784  sq.  ft. 

67.  How  many  shingles  will  it  require  to  shingle 
a  building,  the  roof  of  which  measures  44  ft.  7  inches 
from  eave  to  eave,  without  allowances,  by  50  feet  4 
inches  long,  allowing  a  shingle  to  cover  a  space  4 
inches  wide  and  5  inches  long  t  Ans.  16157. 

68.  A  yard  is  24  feet  3  inches  long  by  11  feet  5 
inches  wide.  How  may  bricks,  4  by  8  inches  will 
it  take  to  pave  it,  n6  allowance  to  be  made  for  the 
opening  between  the  bricks  t  Ans.  1245||* 
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69.  How  many  square  yards  of  paving  in  a  side- 
walk 64  feet  long  and  11  feet  8  inches  wide  T 

Ans.  82|f  square  yards. 

70.  How  many  flags,  each  16  inches  square,  will 
it  require  to  flag  a  walk  22  yards  1  foot  4  inches 
long  and  6  feet  8  inches  wide  f     Ans.  252^  flags. 

71.  How  many  yards  of  cari>eting  that  is  27 
inches  wide,  will  it  take  to  cover  the  floor  of  a  room 
that  is  25  feet  6  inches  long,  and  22  feet  0  inches 
wide,  making  no  allowance  for  waste  in  matching 
or  turning  under  t  Ans.  S5\l  yards. 

72.  How  many  cubic  feet  in  a  box  5  feet  long,  3 
feet  wide,  and  4  feet  deep  ?      Ans.  60  cubic  feet. 

73.  What  is  the  freight  on  a  box  6  feet  4  inches 
long,  4  feet  wide,  and  3  feet  9  inches  deep,  at  25 
cents  i)er  cubic  foot?  Ans.  $23^. 

74.  What  will  be  the  freight  on  a  box  9  feet  3 
inches  long,  4  feet  6  inches  wide,  2  feet  10  inches 
deep,  at  30  cents  per  cubic  foot  t      Ans.  $35.38J. 

75.  How  many  bushels  will  a  bin  hold,  that  is 
10  feet  long,  8  feet  6  inches  wide,  and  5  feet  2  inches 
deepf  Ans.  352.90+  bushels. 

76.  How  many  cords  of  wood  in  two  ranks,  each 
60  feet  long  and  8  feet  3  inches  high  t 

Ajis.  30||  cords. 

77.  How  many  barrels  will  a  quadrilateral  cis- 
tern hold,  whose  height  is  12  feet  and  width  of  side 
5  feet  8  inches  I  Ans.  91 1%\  barrels. 

78.  How  many  cubic  yards  in  a  levee  80  rods 
long,  60  feet  wide  at  the  base,  12^  feet  at  the  top, 
and  5  feet  4  inches  average  depth  f 

Ans.  9451  If  cu.  yds. 
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79*  Haw  inauy  gallons  will  a  box  hold,  that  is  .6 
feet  long,  2  feet  4  inches  wide,  and  3  fcet  deep  f 

Aus.  201.81+  gallons. 

80.  ilow  many  eubic  feet  in  a  cylinder  6  feet 
long,  3  feet  4  inches  in  diameter  f 

Ans.  62.3G  cubic  feet. 

81.  How  many  gallons  in  a  cylindrical  cistern, 
9  feet  G  inches  high,  and  7  feet  2  inches  in  diJinieter  f 

Ans.  2866.6890  gals. 

82.  Ilow  many  pints  in  a  cylindrical  vessel, 
whose  height  is  14  inches  and  diameter  12^  inchesf 

Ans.  59.5  pints. 

83.  How  many  bushels  in  a  cylinder  shai)ed  box, 
whose  height  is  10  feet,  and  diameter  10  feet  f 

Ans.  .031.120  bn. 

8^.  How  many  cubic  feet  in  a  frustum  of  a  cone, 
wliose  height  is  0  feet,  diameter  of  the  greater  end 
is  4  feet  and  of  smaller  end  3  feet  f 

Ans.  58.1190  ciibic  feet. 

.85.  How  many  gallons  in  a  cistern  which  is  ii> 
the  form  of  a  frustum  of  a  cone,  whose  height  is  9 
feet'O  inches,  lower  base  7  feet  2  inches,  and  upper 
base  6,feet  8  inches  ?  Ans.  2071.3392  gals. 

80.  A  farmer  lias  a  heap  of  grain  in  a  conical 
form,  the  diameter  of  which  is  14  feet  4  inches,  a-ud 
tlie  depth  5  feet  3  inches.  How  many  bushels  doas 
it  contain!  Ans.  220.906  bus. 
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ST.    Report  of  the  condition  of  the  ^oule   College^ 

National  Bank  of  Nexc  Orleans,  July  1, 1S86. 

hesourcks. 

LoaDS  and  discounts $1560541.25 

United  States  BondJs 556D00.00 

Due  from.Katioual  Banks 61720.00 

Stocks  and  other  securities '  105009.26 

Real  Estate 221380.00 

Bank  Furniture  and  Fixtures 12010.38 

Lesal  Tender  and  U.  8.  Notes,  in-  )  615721  45  'I 

"  eluding  fractional  currency $  ' 

Gold  Coin 61200.0^ 

Kxchange  for  Clearing  House 162040.2? 

Redemption  Fund  with  U.  S.  Treasurer      22500.00 

$3678122.61^ 


Taxes  paid 7843.06 

Current  expenses 23630.71 


31473.77- 
$3709596.38 


LIABILITIES. 

Capital  Stock .'.  $800000.00 . 

Reserve  Fund 5*'462.12 

Circulation  outstanding. . . , 450000.00 

Dividends  unpaid 840000 

Individual  deposits 2180329.43 

Dn«  to  Banks  and  Bankers 1 10900.87 


$3608092.42 


Exchange 40208.09 

Interest 26871.11 

Discount 28324.62 

Profit  and  loss 6100.14 


$  101503.96 


63709596.38 
Frank  Soule,  Cashier. 

The  foregoing  statement  is  for  6  months  business;   "what 
has  been  the  net  gain;  tlxe  gain  per  cent  on  capital  and  Reservo 
Fund,  and  the  gain  per  cent  ^  annum  f    The  Bank,  through. 
its  directors^  dedares  a  semi-annual  dividend  of  8  per  ct,  on 
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the  capital  stock  and  passes  the  remainder  of  the  gain  to  the 
credit  of  Reserve  Fund.  Now  if  the  current  rate  of  interest 
in  the  money  market  is  12  per  ct.,  what  is  the  market  txilue 
of  the  Bank  Stock,  the  shares  being  $100  par,  and  what  is  the 
irUrinaie  value  of  the  stock,  based  upon  the  foregoing  figures  t 
Ans.  $70030.19  net  gain. 

8.1576-1-  per  ct.  gain. 
16,3152+  per  ct.  gain  per  annum. 
$135.96  market  value  of  stock. 
$108.0615+  intrinsic  value  of  stock. 

SOLUTION. 


First  operation  to  £nd  thenet 
gain. 

Resources $3678122.61 

Liabilities. $3608092.42 


Second  operation  to  find  the 
net  gain. 

Total  gain $101503.96 

Total  loss 31473.77 


Net  gain $70030.19    Net  gain $70030.19 

Operation  to  find  the  gain  per  cent  and  the  gain  per  cent  per 

annum. 

The  Capital  Stock  is $800000 

* '   Reserve  fund  is 58462.12 


'*  Aggregate  Capital  is $858462.12 

which,  according  to  the  question  is  the  amount  to  measure 
the  gain  with. 


858462.12 


70030.19 
100 


8.1576-{-  per  ct.  gain  for  6  months. 
2 


16.3152+  per  ct.  gain  per  annum. 
Operation  to  find  the  market  value  of  the  stock. 


100 
8.1576 


or  thus        12 


$135.96  market  value 
Operatiou  to  find  the  intrinsic" 


100 
16.3152 

$135.96  market  valne. 
value  of  the  stock. 


The'net  gain  as  above  is $70030  19 

From  which  we  deduct  8  per  ct.  dividend  on 
$800000  Capital  Stock 64000  00 

And  ohtain  for  the  reserve  fund $6030  19 

To  which  we  add  the  previous  reserve  fund $58462  12 
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And  obtain  tho  present  amount  of  reeerve  fund $64492  31 

To  this  we  add  the  Capital  Stock 80U000  00 

And  obtain  the  Net  Resources  of  the  Bank $861492  31 

This  $864492.31  divided  by  8000,  the  number  of  shares,  gived 
^08.06154-  as  the  intrinnc  valu4  of  the  stock. 

SS,  A  mercbant  borrows  $50000  for  five  years  at 
10^  and  agrees  to  pay  tKe  principal  aud  interest  in 
5  equal  annual  instaUments.  TV^at  are  the  yearly 
payments  T  Ans.  $13189.87. 

Note. — See  problem  10,  page  409. 

OPEBATION.  Explanation— 

$50,000-T-$3.79078008=$13189.874+     fions^^^of  """the 

problem,  we  ob- 
serre  that  the  $50000  is  the  present  worth  of  an  annuity,  tho 
time  being  5  years  and  the  rate  per  cent  10.  Hence,  aa  tho 
present  worth  of  $1,  multiplied  by  the  annuity,  would  give 
the  full  present  worth,  it  is  clear  that  if  we  divide  the  given 
present  worth  ($50000)  by  the  present  worth  of  $1,  for  the  given 
time  and  rato  per  cent,  the  quotient  will  be  the  required 
annuity.  The  present  worth  of  an  annuity  of  $1  for  five 
years  at  10%"  is  $3.79078068,  and  $:.0000  divided  by  3.7907806« 
givtea  $131*^.87  as  the  yearly  payment. 

Tho  preaent  worth  of  an  annuity  of  $1  may  be  obtained 
from  Annuity  Tables,  or  produced  by  the  operation  of  Com- 
ponnd  Interest. 

To  produce  it  by  compound  interest,  we  first  find  the  amount 
of  an  annuity  of  $1  for  five  years  at  10^^.    This  we  do  by  ad-  ^ 

ding  $1.4641  which  is  the  prst  payment  of  $1  and  its  * 

compound  interest  for  four  years. 

plus  $1.3310  which  is  the  «*=•€/>«(/ payment  of  $1  and 

ita  compound  intcre^st  for  three  years. 

pins  $1.2100  which  is  the  Mir</ payment  of  $1  aud  its 

compound  interest  for  two  years. 

plus  $1.1000  which  is  tho  fourth  pajTueut  of  $1  aud 

its  comi>ouud  interest  for  one  year. 

plus  $1.0000  which  is  the  ji/ih  i)ayment  of  $il. 

$6.1051  This  total  sum  is  the  amount^  o£au 

Annuity  of  $1  for  five  years  at  10^©  »"<!  to  Qnd  the  prti^ut 
worth  of  the  same,  we  divide  it  by  the  compound  interest  on 
$1  for  five  years  at  10^^,  which  is  $1.6105100;  thus,  §6.1051— 
|1.61O51=$3,790780676+, . 
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89.  Sold  a  watch  for  $17.1G  and  lost  as  much  i>er 
cent  as  the  watch  cost.    What  was  the  cost  f 

1st,  Ans.  $78.    2d,  Aus.  $22. 

Note  1. — It  is  generally  believed  that  nu  arithinetical  prob- 
lem can  have  but  one  correct  answer;  but  this  belief  ia 
clearly  erroneous.  For  if  we  apply  the  conditions  of  the  sale 
to  both  of  the  answers  to  this  problem,  we  prove  their  cor- 
rectness. 

Note  2. — All  problems  of  thiskind,  provided  the  selling  price 
does  not  exceed  $25  or  25  of  any  other  monetary  imit,  may  be 
solved  and  the  two  answers  obtained  by  the  following 
method^  which  is  derived  from  an  Algebraic  solution  : 

Subtract  the  selling  price  from  25,  and  to  the  8(|uaro  root  of 
the  remainder  add  5;  tlieu  multiply  this  snm  by  10  and  the 
l)roduct  will  bo  the  greater  answer.  Or,  from  5  subtract  the 
square  root  above  obtained  and  multiply  the  ditference  by 
10  J  the  result  will  bo  the  lesser  answer. 
.  OPEEATION. 

25  —  17.16=7.84 ;  then  the  square  root  of  7.84  is 
2.8)  then  2.8+  5=7.8j  7.8xlO=$78  the  greater  cost. 
And  5  —  2.8=2.2 ;  then  2.2  x  10=$22  the  lesser  cost. 
PROOF. 

$78  cost— (78%=$60.84)=$17.16  selling  price. 
$22  cost  — (22%=$4.84)=$17.16  selling  price. 

90.  Sold  goods  for  $12.75  and  lost  as  much  i>er 
cent  as  they  cost.    What  did  they  cost  f 

Ans.  $So ;  or  $15. 

91.  Sold  goods  for  $39  and  gained  as  much  %  as 
they  cost.    How  much  did  they  costf    Ans.  $30. 

Note. — All  problems  of  this  kind  may  be  solved  by  the  fol- 
lowing method : 

To  the  selling  price  add  |>25;  from  the  square  root  of  tliis 
sum  subtract  5 ;  then  multiply  the  remainder  by  10,  and  the 
product  will  be  the  cost. 

OPERATION. 

$39+$25=$G4;  the  square  root  of  $64  is  $8; 
$8  —  $5=83 ;  $3  X  10=$30  cost,  Ans. 

92.  Sold  goods  for  $5G.90J,  and  gained  as  much 
per  cent  as  they  cost.    What  did  they  cost  f 

Aus.  $40J. 
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93.  Hats  cost  $2^  each.  How  many  can  be  bought 
for  $23i  and  how  much  money  will  remain  on  hand  t 

Ans.  10  hats,  $1  remainder. 

94.  A  commission  merchant  received  $2000  to  be 
invested  in  supplies.  He  charges  2^%  commission 
for  investing,  1%  is  allowed  for  charges  on  the  sup- 
plieH,  and  2%  for  insurance  on  cost  plus  10%^  of 
cost.  What  sum  was  invested  in  supplies,  and  how 
much  was  his  commission  ?  Ans.  $1891.30  in- 
vested in  supplies.    $47.76  —  commission. 

OPERATION. 
$100=l8t  cost  assumed.  $101=co8t  of  supplies. 

1=1%  charges.  10=%  of  cost  of  supplies 


JlOl  =co8t  of  supjjlies. 
2|=%  coiniuissiou. 

^.525=2^%'  commission. 

Aggregate  cost  of  $100 

supplies. 

$I00.000=co»t  iu*sume«l. 

1.000=charge8.       / 

2.525= commission. 

2.222=iu8urauce. 


$105'.747=cost  to  buy  and 
ship  |100  supplies. 

RKCAPITULATION. 

$l891.30=s:l8t  cost  of  supplies. 
18.91=1%  cbarges. 
47.76=2^%  commission. 
42.03=2°^  insurance. 


$2000.00=8um  received. 


$10.10=10%  of  cost. 
iOl.     =co8t  of  supplies 

added. 


$111.10=co9t  -f- 10%. 
2=%  insurance. 


12.2220=2%  insurance. 


105.747 


100=cost  assumed. 
2000.000 

[supplies, 

$1891.30=inve8ted  in 
18.91=1%  charges 


$1910.21=cost  and 

charges  of 
supplies. 
2i%=conuu'on 


$47,755^  commission. 
Operation  to  Find  Insurance. 
$1910.2 l=co8t  and  charges  of 
supplies, 
191.02=10%. 


|2101.23=8um  insured. 
2=%  insurance, 

$l2.0246=in8urance. 
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95.  If  a  man  counts  $1  every  second  and  connts 
13  hours  every  day  without  stopping,  how  many 
days  will  it  take  him  to  count  $1000000,  and  how 
niany  to  couiit  a  billion  dollars  f 

Ans.  23 ij4y  days  to  count  a  million. 
231485V  days=63  years,  137^^^  days 
to  count  a  billion. 
NoTtt.— 365J  days  were  considered  a  year,  in  reducing  the 
days  to  years. 

96.  How  many  years,  of  365J  days  each,  will  it 
require  to  count  a  trilliou,  by  counting  12  hours 
every  day  and  counting  $2  every  second! 

Ans.  31688  years,  32^^  ds. 

97.  I  of  A*s  money  and  ^  of  B's  money  is  $14, 
and  A's  money  is  $4  more  than  B's  money.  How 
much  has  each  f  Ans.  A.  $40 ;  B.  $36, 

OPERATION. 

\  of  $4=80/,  part  of  A's  $4  excess  in  the  $14; 
$14.00  — 80/=$13.205  then  j+i=^i=$13.20. 


$ 


11 
5 


13.20 

30 

1  =A'spart. 


$ 


11 
G 


13.20 

30 

1  =B's  part. 


.20+. 80  A's  exce8S=  $6=^  of  B's 

$8=^   of  A's    money,  money,  which  is 

which  is,  therefore,  $40.  therefore,  $36. 

98.    What  is  the  interest  on  £50  12s.  6d.  for  93 
days  at  6  per  cent,  allowing  365  days  to  the  yeart 

Ans.  15s.  6d. 

OPERATION. 

12s.  6d.  =  £0.625  £ 


12 


240)  150  (.62' 


365 


.50.625 

6 

93 

15s.  6d.,  Ans. 
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NoTK. — Sbillings  and  pence  may  be  reduced  to  the  decimal 
of  a  pound  by  the  following  short  process : 

Multiply  the  shillings  by  .05  and  the  pence  by  .004^  and 
add  the  results  together.    Thus : 


128. 

.05 


6d. 


,60  +  .025=£.625. 


128.  6<1. 

or  thus  5  (hundredths)  4i  (thous'dths) 

60  (hundred»8)+  25  (thous'dths) 
=£.625. 


Tlio  above  multipliers  are  produced  thus : 

Since  208.=£1.,  l8.=£A,  or  .05  of  a  £. 
Since  240d.=£l,  ld.=£7i^,  or  .004J  of  a  £. 

In  like  manner  the  decimal  of  a  farthing  woyld  be  £^1  j, 
or  .001^4^  of  a  £. 

90.     What  is  4  per  cent  of  £5860  16s.  7d  f 

Aus.    £234  88.  8il. 


FIRST  OPERATION. 

£58.60  .168.  .07(1. 

4% 

£234.40  .64  .28 
20 


88.  .64 
12 


•7d.  .96 


SECOND  OPERATION. 

£58.60  .168.  .07(1. 

4% 

£234.43     6    4 
20 


8s.  m 
12 


7(1.  96. 


100. 

101. 

64 


What  is  3^  per  cent  of  £78  4s.  lOd. ! 

Ans.    £2  148.  9d. 

What  is  J  per  cent  of  £200  19s.  3d.? 

Ans.    10s.  Od.  2f. 
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102.    If  an  article  bad  cost  20^  less  tbe  gain 
^ould  have  been  30%  more.    What  was  tbe  %  giiin  f 

Ans.  20^. 
Note.— This  aud  tlie  fol low iug.  problem  are  jm rely  Alge- 
braic aod  caii  only  be  worked,  arithmetically,  by  procetMes 
deduced  orabbreviated  from  Algebraic  equations.     Heuce,  in 
tbe  operations  given,  no  aiitbnietical  reasoning  is  preseuted. 
OPBEATION.^ 

$100  cost  assumed. 
20  7c  less. 


$20.00=20%  less. 
100.00=cost  as  above. 


$ 


$80.00=decre<ased  cost> 
30%    more. 


20 


$24.00=30%  more. 
20.00=20%  less. 


4 

100 

$20  gain=20%  gain' 
A  us. 


$4     =gaiuon$201ess. 

103.    If  tbe  cost  bad  6een  12%  more  tbe  gain 
would  bave  been  15%  less.    Wbat  was  tbe  %  gaint 

Aus.  40%, 
OPERATION. 

100  cost  assumed. 
12%  more. 

$1^.00=12%  more.  ; 

100.00=  cost  as  above.  f 

$112.00= increased  cost.     12.00 
15%     less.  

$16.80=15%  less. 
12.00=12%  UH)re. 

$  4.80=gafn  on  $12  more. 


40%  gain,  An^. 
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104.    What  is 
21.025)  +  3.46  X 


tae  value  of  30  —  (2.4  —  8.37  + 
.12!  Ans.  14.7602.   , 

OPERATION. 

2.4  —  8.37  =  —  5.97;  —  5.97  +  21.625  ==  15.655, 
the  result  of  the  parenthesis  j  3.46  x  .12  =  .4152. 
Then  30  —  15.655  =  14.345;  14.345  +  .4152  = 
14.7602,  Ans. 

OB, 

2.4  +  21.625  =  24.025;  24.025  —  8.37  =  15.655, 
tlie  result  of  the  parenthesis.  30 — 15.655  =  14.345; 
3.46  X  .12  =  .4152;  14.345  +  .4152  =  14.7602,  Ans. 

KOTE. — ^The  above  and  tbe  followiug  problem  are  Algebraic 
eq  nations,  aud  tbe  Algebraic  priuciplea  iu  vol  veil  iu  tbeir 
solatioD  are  as  follows : 

In  all  Algebraic  and  aritbmetical  equations  or  operations 
indicated  by  tbe  +,  — ,  X,  or  -r-  signs,  aud  in  siuiplifying 
fractions,  tbe  application  of  tbe  sions  of  opei-atlon  sbould  be 
well  nnderstood,  as  was  explained  on  page  220.  But  to 
niiderstaud  tborongbly,  tbe  elucidation  of  tbe  preceding  prob- 
lem, as  well  as  tbat  of  tbe  following  and  all  otbers  of  a  simi- 
lar cbaracter,  we  deem  a  repetition  of  tbe  principles  neces- 
sarv  and  state  them  as  follows : 

The  signs  4- and  —  affect  only  tbe  number  or  expression 
"wbich  imraediatelv  follows  either  of  them. 

Tbe  signs  X  ana  -H  indicate  an  operation  to  be  performed 
-witb  tbe  numbers  or  expressions  between  which  either  may 
be,  and  this  operation  must  be  performed  before  tbat  of  any 
-^-  or  —  whicb  may  immediately  precede  or  follow. 

Tbe  parenthesis,   (  ),  or  the  vinoulum,   < ,   indicate 

tbat  the  quantities  whicb  they  include  must  be  simplitied 
into  one  expression  before  they  can  be  connected  to  any 
other  quantity. 

The  operation  of  combining  and  simplifying  always  begins 

witb  tbe  (  )  or  if  any,  aud  then  with  the  operations 

Indicated  by  the  X  and  -r-  signs.  The  operations  of  -(-  and 
—  are  then  performed  and  are  generally  considered  from  left 
to  right. 

It  will  be  observed  tbat  tbe  result  of  tbe  parenthesis  in 
the  above  equation  was  subtracted  from  the  quantity  before 
it,  as  indicated  by  the  minus  sign  between  them ;  this  was 
done  because  tbe  result  of  the  parenthesis  was  a  plus  quan- 
tity.   Had  it  been  a  minus  quantity,  i,  e.  bad  tbe  result  been 


Digitized  by  VjOOQ  IC 


508    SouWs  Intermediate^  Philosophic  AriUhmetic. 

a  qnantity  preceded  by  a  minns  sign,  it  would  then  bave  been 
added  to  the  quautitv  before  the  parenthesis,  for  the  reason 
that  the  miuus  sign  before  the  parenthesis  would  cancel  the 
minas  sign  before  the  resnlt  of  the  parenthesis  and  thereby 
produce  a  plus  quantity.  Should  a  plus  sign  prece<le  the 
parenthesis,  the  operation  to  be  performed  with  the  result  of 
the  parenthesis  would  be  in  accordance  with  the  sign  before 
the  resulting  quantity  and  index)endent  of  the  +  sign  before 
the  (  ). 

105.  20  —  30  +  2  X  6  =  what  f  ads.  2. 

106.  Show  that  fj  is  greater  than  j^:^  and    less 

107.  Express  decimally  the  value  of  ^x'tll'^?. 

Ans.  2.4293+. 

108.  Simplify  ( 1  +  1+i)  ^  ( 1  +^1-) 

Ans.  ^%. 

109.  A  man,  his  wife,  and  two  sons  desire  to  cross 
a  river.  They  have  a  boat  that  will  carry  bat  100 
pounds.  The  man  weighs  100  pounds,  the  woman 
weighs  100  pounds  and  each  boy  weighs  60  pounds. 
How  can  they  all  cross  the  river  in  the  boat  f 

OPERATION. 

1.  Let  the  2  boys  go  over,  and  1  Doy  return  with 
the  boat. 

2.  Let  the  man  go  over,  aud  the  boy  return  with 
the  boat. 

3.  Let  the  2  boys  go  over,  and  1  boy  return  with 
the  boat. 

4.  Let  the  woman  go  over,  and  the  boy  return 
with  the  bout. 

6.    Let  the  2  l)oys  go  over. 

110.  What  can  you  x)refix  to  IX  to  make  it  6. 

Ans.  S. 
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111.  Three  jealous  husbands  with  their  wives  are 
to  pass  over  a  river  in  a  boat  which  can  carry  but 
two  at  a  time.  How  can  these  six  persons  row 
themselves  over  two  at  a  time,  so  that  none  of  the 
wives  may  be  found  in  the  company  of  one  or  two 
men  unless  her  husband  be  present  f 

112.  How  can  5  be  taken  from  5  and  leave  a 
remainder  of  5 1 

113.  How  can  45  he  taken  firom  45  and  leave  a 
remainder  of  45  ? 

OPERATION. 

9+8+7+6+5+4+3+2+1=45 
1+2+3+4+5+6+7+8+9=45 

8+6+4+1+9+7+5+3+2=45  Remainder. 

114.  Howlongwould  it  take  a  steamboat  with  the 
speed  of  fifteen  miles  an  hour  to  travel  seventy-five 
miles,  going  half  the  distance  with  and  half  the  dis- 
tance against  the  tide  which  flows  at  the  rate  of  five 
miles  an  hourt  Ans.  5  hi*s.,  37  min.,  30  sec. 

115.  How  can  you  arrange  the  9  significant  fig- 
ures so  that  when  added  the  sum  will  be  100 1 

Ans.  75f. 
4 

1 

100. 
116. .  Prove  that  a  pound  and  a  half  a  cheese 
weighs  more  than  2  pounds  of  butter. 

117.  How  much  heavier  is  a  pound  of  iron  than 
a  i>ound  of  gold  f 

Ans.  1240     grains  Av. 
1020f}  grains  Troy. 
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118.  Henry  had  10  eggs^  James  had  25,  and  John 
had  30.  Each  boy  made  tbnee  sales  aud  sold  his 
eggs  at  the  same  price  per  egg  and  each  received 
the  same  amount  of  money.  How  did  each  sell  his 
eggsf 

OPEBATION. 

Heniy  James  John 

Bold  as  follows :         sold  as  follows :        sold  as  follows : 


8  eggs' 

1    ?r  ^    3^=.0:j 

1    '<    ®    2/=.02 


2  eggs'®  1(¥=.20 

19    "    ^    3^=.57 

4    "    ®    2^=.08 


legg<®  1(K=:.10 
17  •*  ®  3<?=.51 
12    *'    ®    2^=.24 


10  eggs  sold  for  85^    25  eggs  sold  for  Sof    30  eggs  sold  for  8a^ 

119.  A  lady's  grocery  bill  was  $3.24.  She  bought 
salty  sagar,  aud  coffee,  buying  4  times  as  much 
sugar  as  milt  and  8  times  as  much  coffee  as  salt, 
and  paid  the  same  number  of  cents  per  pound  for 
each  commodity  as  she  bought  number  of  pounds 
of  each.    How  many  pounds  of  each  did  she  buy  f 

OPERATION. 

1  lb.  8alt'S)l/=  1/,  proportionate  cost  of  salt. 
4  "  sugar®4/=16/,  "  "        sugar. 

&  "  coffee®  8/=64/,  "  "        coffee. 


81 


3.24 

1 


81/y  proportionate  cost  of  all 
$     .  =$3.24. 

3^ 
81    16 


4/,  cost  of  salt. 

V^&2  lbs.  salt  ^  2/. 
$ 


81 


64/,  cost  of  sugar. 
\/6¥^8  lbs.  sugar  ®  S/. 


3.24 
64 


$2.56,  cost  of  coffee. 
■72S(r=16  lbs.  coffee  ®  16/. 
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120.  A  student  of  mathematical  logic  proves  that 
a  cat  has  3  tails  by  the  following  process  of  reason- 
ing: 

1.  Ko  cat  has  two  tails ; 

2.  One  cat  has  1  tail  more  than  no  cat; 

3.  Kow  since  no  cat  has  2  tails  and  since  1  cat 

has  1  tail  more  than  no  cat,  therefore  1 
cat  has  3  tails. 
Where  is  the  error  in  the  logic! 

121,  A  young  hoodlum,  a  modern  evolvemeut  of 
the  human  race,  stole  a  basket  of  peaches  2uul 
divided  them  among  3  brother  hoodlums  and  him- 
self as  follows :  To  the  first,  he  gave  J  of  the  whole 
number  and  J  of  a  peach  more ;  to  the  second,  he 
gave  J  of  what  remained  and  J  of  a  peach  more ; 
to  the  third,  he  gave  ^  of  what  remained  and  ^  of  a 

{)each  more.  The  stealer  retained  what  was  then 
eft,  for  himself,  which  was  ^  the  number  he  gave  to 
the  first  hoodlum.  What  was  the  number  of 
peaches  stolen,  and  how  many  did  each  hoodlum 
receive!  Ans.  7  peaches  were  stolen, 

1st  hoodlum  received  2. 
2d        "  "         2. 

3d        "  "         2. 

The  stealer  had  1. 

SOLUTION. 

In  all  problems  of  this  kind  the  fbUowing  principle  pre- 
vails :  That  when  the  fractional  parts  of  the  successive  por- 
tious  are  consecutively  increasing,  each  of  the  parts  or 
shares  of  the  several  persons  are  equal,  except  the  last  one, 
which  from  the  nature  of  things  must  be  one  less  than  the 
average.  Hence  in  the  given  problem,  the  fact  stated  that 
the  last  one's  share  is  half  of  the  first  (and  each  of  the  others 
also)  and  from  the  above  principle  that  it  must  be  one  less,  it- 
must  necessarily  be  ONE,  and  since  each  of  the  others  is  one 
greater,  they  must  be  2  each,  and  since  there  are  three  jwr- 
sons  having  equal  portions,  there  will  be  6  +  the  1  for  the 
last,  making  7  in  all.    Hence,  to  solve  problems  of  this  kind: 

Aod  1  to  the  last  number,  (one),  and  multiply  by  the  num- 
ber of  persons,  and  then  subtract  1  from  the  product. 


Digitized  by  VjOOQ  IC 


otitrapctiotis  in  ^ttmtuers* 


The  following  Contractions  are  printed  from  the 
plates  of  "  Soul^'s  Contractions  in  Numbers.'' 

THE  YICEHARY  SYSTEM  OF  ADDITIOK, 
55.    All  expert  calculators  admit  that  the  most 
rapid  system  of  addition  is  by  grouping  two,  three, 
or  more  numbers  skid  mentally  naming  the  result 
of  the  group. 

But  such  a  system  requires  a  constant  strain  on 
the  mind  to  retain  the  large  and  varying  results  and 
to  make  the  several  additions  of  the  different 
groups,  that  with  many  it  is  wholly  impracticable. 
To  avoid  this  mental  strain,  several  different 
methods  of  operation  have  been  suggested  by  dif- 
ferent calculators,  but  all  have  had  some  demerit 
that  has  rendered  them  more  or  less  objectionable. 
With  a  view  therefore  to  obvia4»  the  objections  and 
diffictdties  of  the  usual  methods  and  render  the 
work  simple,  comprehensible,  and  practical,  we 
present  a  new  system,  which  l^m  the  character  of 
the  work  we  name  the  vicenaby  system.  The 
leading  peculiarity  of  this  system  consists  in  record- 
ing on  the  different  joints  of  the  fingers  and  thumb 
of  the  left  hand,  the  20's  as  soon  as  they  are  pro- 
duced, and  thus  freeing  the  mind  fi*om  all  effort  to 
retain  large  results,  or  of  making  the  rather  diffi- 
cult additions  resulting  from  the  several  groupings. 
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THE  VICENARY  SYSTEM  ELUCIDATED. 

56.     We  have  bo- 
bre  stated  that  the 
eading  characteristic 
)r  peculiarity  of  the 
V^icenary  System    of 
idditioQ    consists    in 
jecording  the  20's  as 
Boon  as  produced,  on  the  joints  of  the  fingers  and  thumb  of 
the  lefl  hand ;  and  in  order  to  render  this  part  of  the  ope- 
rationdear^wepresentacutof  a  hand  with  the  different  joints 
of  the  fingers  and  thumb  numbered  so  as  to  represent  the 
yalue  that  we  record  on  them  in  adding.     The  manner  of 
making  the  record  of  the  20*8  on  these  joints  is  by  simply 
placing  the  end  of  the  thumb  on  the  finger,  or  the  end  of 
the  first  finger  on  the  thumb,  at  such  joint  as  represents  the 
value  to  be  recorded.     The  manner  of  making  the  record, 
and  the  value  of  the  several  joints,  should  be  well  under- 
stood before  the  operation  of  adding  is  commenced.     The 
addition  tables,  on  preceding  pages,  should  also  be  well 
understood. 

In  making  the  addition  we  first  mentally  group  enough 
figures  to  produce  a  result  not  less  than  10,  and  then  to 
this  result  add  the  result  of  enough  other  figures  to  pro- 
duce a  second  result  not  less  than  20 ;  then  having  20  or  an 
excess  of  20,  we  record  the  20  on  the  hand,  by  placing  the 
end  of  the  thumb  on  the  first  joint  of  the  first  finger  which 
represents  the  value  of  20,  then  we  add  the  excess,  if  any, 
to  the  next  group,  and  continue  to  produce  and  record  the 
20*8  until  the  column  is  added.  J/ it  is  desired,  enough 
figures  to  produce  a  result  in  eoccess  of  20  may  he  grouped 
at  once,  and  the  record  made  and  the  excess  carried  on  as 
above  ea^lained. 

67.  To  better  elucidate  the  vicenary  system  we  present 
the  following  problems  and  explanations : 
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1.     Add  the  following  numbers: 

82 

97 

76 

89 

64 

38 

36 

92 

74  Explanation  Commencing  at  the  bottom  of  the  nnitii 
53  column  we  first  mentally  lee  13,  (7,6),  to  which  we  add  9 
45  (S  4)}  which  make  22  ;  we  then  record  the  20  bj  placing 
27  the  end  of  the  thumb  on  the  first  joint  of  the  first  fin- 
gj  ger.  Next,  we  see  14  (7,  5,  and  2  in  excess  of  20)  to 
^.  which  we  add  9  (3,  4,  2),  and  obtain  23  ;  then  we  record 
^^  the  20  by  passing  the  end  of  the  thumb  to  the  end  ot 
36  the  second  finger.  We  then  see  17  (6,  8.  and  3  in  excess 
87     of  20),  to  which  we  add  4  and  obtain  21,  then  we  record 

.: the  20  by  passing  the  end  of  the  thumb  to  the  end  of 

1(\Afi  the  third  finger.  Next  we  see  16  (9,  6,  and  1  in  excess 
*"*•'  of  20),  to  which  we  add  9,  (7,  2),  and  obtain  25,  the  20 
of  which  we  record  by  passing  the  end  of  the  thumb  to  the 
first  joint  of  the  fourth  finger,  and  the  6  we  write  in  the  unit's 
place  of  the  answer.  We  now  have  the  first  column  added  and 
by  inspecting  the  position  of  the  thumb  and  fingers  of  the  left 
hand  we  find  80  recorded,  which  with  the  6,  the  last  excess  of 
20,  make  85,  the  sum  of  the  column.  Then  to  add  the  second, 
or  tens'  column,  we  first  mentally  see  16  (8  and  the  8  tens  from 
the  units'  column)  pins  9  (3,  6)  =25  ;  we  then  record  the  20  on 
the  first  joint  of  the  first  finger,  as  above  directed.  Next  we 
see  15  (8,  2,  and  the  5  in  excess  of  20),  plu#  9  (4,  5)  =  24,  then 
recording  the  20  by  moving  the  end  of  the  thumb  to  the  first 
joint  of  the  second  finger,  we  next  see  20  (7,  9  and  the  4  in 
Bxcess),  which  we  record  by  passing  the  end  of  the  thumb  to 
the  first  joint  of  the  third  finger.  Tbeu  we  see  12  (3,  3,  6), 
plus  8  =  20,  this  we  record  by  placing  the  end  of  the  thumb 
[)n  the  first  joint  of  the  fourth  finger.  Then  we  see  16  (7,  9), 
plus  8  =  24 ;  the  20  we  record  by  placing  the  end  of  the  first 
finger  on  the  first  joint  of  the  thumb,  and  as  the  addition  of  the 
column  is  now  completed  we  inspect  the  position  of  the  fingers 
ftnd  thumb  of  the  recording  hand  and  from  the  position  last 
ftbove  named,  find  the  record  to  be  100,  which  with  the  4,  last 
excess  make  104,  the  result  of  the  column.  This  104  we  write 
in  the  total  result,  and  obtain  1045  as  the  sum  of  all  the 
aumbers. 
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515 


2.    Add  the  followbg  numbers: 


Explanation — Haying  made  the  explana- 
tion of  the  preceding  example  very  full,  we 
will  therefore,  in  this,  omit  some  of  the 
details.  To  make  the  operation  clearer,  we 
haye  linked  together  with  brackets  th&num- 
11  "^  27  bers  used  to  produce  the  various  interme- 
f  diate  results.     Commencing  at  the  bottom 

16  3  of  the  column  we  proceed  thus,  11,  14,  25 ; 

then  recording  the  20  and  adding  the  5 
21  excess  to  the  next  group,  we  have  15,  Y,  22; 
then,  recording  the  20  and  adding  the  2 
excess,  we  have  15,  13,  28;  then,  recording 
the  20  and  adding  the  8  excess  to  the  next 
^^  group,  we  have  23;  then,  recording  the  20 
and  adding  the  3  exceiB  to  the  next  group, 
we  have  18,  10,  28;  then,  recording  the  20 
and  adding  the  8  excess  to  the  next  group, 
we  have   21 ;  then,  recording  the  20  and 

oq       adding  the  1  excess  to  the  next  group,  we 

have  10,  11,  21;  then,  recording  the  20  and 
13  "^    28       »<i<^i"?  *^®  ^  excess  to  the  next  group,  we 
I  have  16,  11,  27;  then  recording  the  20  and 

25  I  adding  the  7  excess  to  the  next  group,  we 

have  17,  7,  24;  tlien,  recording  the  20  and 
7  )     22       adding  the  4  excess  to  the  next  group,  we 
15  j  have  21;  then  recording  the  20  and  adding 

the  1  excess  to  the  next  grou{>,  we  have  16. 
25  This  completes  the  addition  and  by  inspect- 
ing the  recording  hand,  we  find  the  end  of 
the  first  finger  on  the  second  joint  cf  the 
thumb,  which  shows  that  200  have  been 
recorded,  which  with  the  last  obtained  16 
make  216.  the  total  sum  of  the  column. 
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Add,  separately,  the  folIowiDg  oolumns  of  numbeis: 


(3) 


13 


1 

8 
3 
4 
5 

8 

3^11 

6' 

2 

9 

73 


21 


13 


23 


28 


8 


(5) 

4. 

8 

8  ■ 

s-J 

3 

9 

6 

2 

4 

7 

91 

9 

9 

. 

9 

9, 

y 

11 


73 


91 


ExpUmaiion. —  In  tho  3d  example  we  added  in  the  same  man- 
ner as  in  the  preceding  example. 

In  the  4th  and  5th  examples,  in  stating  the  resnlts  of  tho 
grouped  figures,  and  also  in  the  result  in  excess  of  20,  we  have 
set  only  the  excess  figure,  or  figures,  which  in  practice  are  the 
only  figures  that  should  be  mentally  noticed.  In  the  4th  exam- 
ple we  grouped  differently  from  the  bracketing  of  the  3d  example 
in  order  to  show  that  no  particular  form  of  grouping  is  necessary, 
and  that  the  more  figures  grouped,  the  more  rapidly  theadditionis 
made. 

In  the  6th  example,  we  find  five  figures  alike,  and  hence  by 
multiplying  we  instantly  see  45;  we  then  record  the  40,  and 
continue  in  the  usual  manner,  until  we  come  to  three  figures 
that  are  alike ;  we  then  multiply  them  and  to  the  product  add 
the  3  excess,  and  4,  the  last  figure  in  the  column,  and  produce 
11  in  excess  of  20. 

CONTRACTING  METHODS. 

58.     To  be  observed  when  adding  by  the  Vicenary  System 

1.  In  mentally  naming  the  results  of  the  various  groups,  the 
unit  figure  only  should  be  named ;  thus,  in  the  addition  of  the  4th 
example  instead  of  mentally  naming  or  thinking  17,  11,  4^. 
name  or  think  only  7,  1,  io.    Remember,  in  practice,  these 
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results  are  neyer  set  on  paper.    It  is  here  done  to  elacidate 
the  work. 

2.  In  adding  the  two  results  of  the  grouped  figures  to  pro- 
duce an  excess  of  20,  add  onlj  the  unit  figures,  and  only  men- 
tally name  the  excess  of  20. 

These  points  were  elucidated  in  adding  the  4th  and  5th  ex- 
amples. 

3.  Wheneyer  the  saine  figure  occurs  connectedly  several 
times,  the  sum  should  be  obtained  by  multiplying  instead  of 
adding.     This  principle  was  elucidated  in  example  5. 

4.  Where  fipjures  occur  in  regular  order  and  the  number  is 
odd,  thus  :  5,  6,  7,  or  9,  8,  7,  6,  5,  then  as  many  times  the  mid- 
dle as  there  are  figures  in  regular  order,  will  be  their  sum. 

5.  When  the  number  of  figures  in  regular  order  is  even, 
thus :  2,  3,  4,  5,  or  7,  6,  5,  4,  3,  2,  then  one-half  as  many  times 
the  sum  of  the  extremes  as  there  are  figures  in  regular  order, 
will  be  their  sum. 

PROOF  OF  ADDITION. 

69.  The  best  proof  of  the  correctness  of  addition  is  for 
the  calculator  to  be  proficient  in  his  work,  and  then  re-add 
the  columns  in  the  reverse  direction.  Casting  out  the  9's, 
as  is  sometimes  done,  is  not  positive  proof  of  correctness, 
and  hence  many  accountants  in  verifying  their  calculations, 
prefer  to  repeat,  or  go  over  in  a  reversed  direction,  the  first 
operation. 

(For  full  information  in  regard  to  this  subject,  see  pages 
68  to  71  of  Soule's  Analytic  and  Philosophic  Commercial 
and  Exchange  Calculator. 

The  Accountant  should  always  add  in  pencil,  or  on  a 
separate  piece  of  paper,  and  then  verify  his  work. 

ADDITION  OF  SEVERAL  COLUMNS  AT  ONE  OPERATION. 

60.  In  many  cases  the  addition  of  several  columns  at 
one  operation  will  greatly  expedite  the  accountant's  work ; 
but-in  long  columns  of  solid  figures,  the  addition  by  group- 
ing, as  above  explained,  is  by  far  the  most  rapid  and  practi- 
cal. 

^    The  following  will  illustrate  the  primary  work  of  adding 
several  cglomns  at  ouce : 
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94 
62 
71 


Addt 

26  Explanation,    Commence  at    the    bottom    nnd 

proceed  by  adding  to  the  lower  number  47,  first 
the  tens  of  the  next  namber  above,  then  the  unit5, 
and  in  like   manner  continue  till  all  are  added, 

^^  thus .  41  +  lO=57-f  8=65+70=135+l=136-f  60 

^'^  =196  +2=198+90=288+4=292+20=3124-6= 

318,  the  sum  of  the  2  columns. 
318 

By  naming  only  results,  which  in  practice  should  only  bo 

named,  wo  have  47,  57,  65,  135,  136,  196, 198,  288,  292, 

312,  318. 
2.   Add :  Explanation.     Commencing  at  the  bottom  we  have . 

4210   1  3691   2  5691   «  5791   *  5796 

1587 

2105   »  6796   •  7296   '  7376   t  7383 

3691  ^ 

-   11383  10  11583  11  11503,  the  answer. 

11593 

These  operations  show  the  basis  of  adding  several  columns 
simultaneously,  and  though  the  method  is  too  laborious  to 
be  of  material  advantage  in  long  columns,  it  should  be 
practiced  until  the  mind  can  easily  and  readily  retain  large 
and  varying  numerical  results. 

RAPID    ADDITION. 

In  practice  we  very  much  shorten  the  work  by  combining 
and  adding  whole  amounts  at  once.     Thus,  in  the  2d  pro- 
blem, by  combining,  as  we  would  naturally  do  in  practice, 
we  would  have  in  the  two  lower  numbers  5796,  then  adding 
the  hundreds  and  thousands  figures  (15)  of  the  third  num- 
ber we  have  7296,  then  add  the  units  and  tens  figures  of 
le  third  number  and  we  have  7383,  to  which  add  the 
urth  number  at  once,  and  we  have  11593  the  correct 
suit. 

To  show  clearly  how  to  contract,  and  to  practicalize  the 
)ove  system,  we  present  the  following  combinations,  which 
ith  many  other  similar  numbers,  should  be  carefully 
udied. 
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ADD  THE  FOLLOWING  NUMBERS. 


(0 

(4) 

(0 

(•) 

(0 

(8) 

(») 

(10) 

23 

52 

84 

68 

98 

88 

97 

96 

16 

36 

95 

12 

59 

46 

89 

99 

39         88      179     140      157      134      186      195 

Explanation.  In  the  3d  4th  and  5th  problems,  the  sum  of  the 
nnits  figures  being  less  thi^n  10  the  whole  sam  is  instantly 
seen.     ^  \ 

In  the  6,  7,  8,  9  and  10th  problems,  we  instantly  see  that  the 
sum  of  the  units  figures  is  10,  or  an  excess  of  10,  and  hence  we 
know  that  the  sum  of  the  tens  is  to  be  increased  bj  1,  and  with- 
out thinking  what  the  excess  is,  we  write  the  result  of  the  tens 
figures,  which  according  to  the  combinations  shown  in  table  2, 
we  know  without  adding,  and  while  writing  this  result  we 
give  an  instantaneous  thought  to  the  exact  sum  of  tke  units 
figures. 

ADD  THE  FOLLOWING  NUMBERS. 

(ll)  (12)  (18)  (14)  (lO  (16)  (17)  (18) 
74  86  88  91  126  342  485  1627 
98    95.   97   68    75   92   304   211 


172   181   185   159   201   434  789   1838 

Explanation.  In  these  problems  from  11  to  18  inclusive,  we 
show  how  to  facilitate  and  expedite  the  work  when  one  number 
approximates  100.  Thus  in  problem  11,  we  first  mentally  add 
100  to  the  74  which  makes  174,  and  then,  because  the  100  added 
18  2  more  than  the  98,  which  should  have  been  added,  we  men- 
tally deduct  2  from  174,  and  write  172,  the  correct  sum.  In 
problems  12,  13,  14,  16  and  16,  we  mentally  add  to  each  upper 
number,  100,  and  then  from  the  several  sums  thus  produced  we 
mentally  deduct,  respectively  .*),  3,  9,  25  and  8.  In  problems  17 
and  18  we  first  mentally  add,  respectively  300  and  200,  and  then 
to  the  respective  sums  thus  obtained,  we  mentally  add  4  and 
11. 

Combinations  similar  to  the  foregoing,  from  problem  1  to  18, 
mnst  be  practiced  until  the  student  can  easily  and  rapidly  per- 
form the  work ;  otherwise,  proficiency  in  addition  and  multi* 
plicstlon  cannot  be  attained. 
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520       Saule's  (Jontractains  in  HandUng  Numben. 

ADDITION  BY  ONE  OP  THE  PROPERTIES  OF  9. 

63.     1.     What  is  the  sum  of  5  lines  of  numbers  the 
first  being  467  ?  .     Ans.  2465 

OPERATION. 

467  1st.  line 

382  2d.    " 

815  3d.    « 

617  difference  between  2d  line  and  9. 

184  «  "        3d  line  and  9. 


2465  Ans. 

Explanation,  In  all  problems  of  this  character  with  any  num- 
ber of  odd  lines,  the  answer  may  be  produced  as  soon  as  the 
first  line  of  numbers  is  given,  by  writing  the  first  line  minus 
the  number  of  S's  to  be  produced,  and  then  pre^xing  the  num* 
ber  of  9'8  to  the  first  line.  Then,  when  the  other  lines  are  set, 
to  insure  this  result,  every  two  liucs  must  make  9  Qr,  in  other 
words,  one-half  of  the  other  lines  must  be  such  numbers  as  will, 
when  added  to  the  remaining  half  alternatelyi  produce  9  in 
each  column  of  the  two  lines  added. 

In  this  problem  we  set  for  the  answer  46T — 2,  the  number  of 
9's  =  465  to  which  we  prefix  the  2  and  produce  the  answer 
2465.  It  should  be  borne  in  mind  that  5  lines  give  two  9'b,  7 
lines  ikres  9'8,  9  lines /our  9's,  etc. 

2.  What  is  the  sum  of  9  rows  of  numbers,  the  first  being 
10644?  " 


Ans,  410640w 

OPERATION. 

10644 

1st.  line 

23456 

2d.     « 

13482 

3d.     « 

96780 

4th.    « 

25621 

5th.    « 

76543 

difference  between  2d  line  and  9. 

86517 

"            "        3d    «  and  9. 

03219 

«            "        4th  «  and  9. 

74378 

«            «        5th  «  and  9. 

What  IS  the  sum  of  7  rows  of  numbers  the  first  being 
86021  ?  Ans.  386018. 
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521 


ADD  THl  FOLLOWING  NUMBERS  BY  THE  VICKNARY  SY8TEK 


(") 

(j.)       Ot) 

(") 

24 

582       7563 

1963 

63 

369      28325 

3846 

75 

9473     461523 

1215 

82 

208       6393 

1872 

29 

960      21783 

7312 

76 

2720      151672 

910 

84 

843       3243 

2311 

57 

1462         72 

617 

38 

727        311 

99 

92 

5106       3263 

313 

14 

794      70015 

4632 

68 

327       8063 

516 

74 

8372       1000 

3313 

99 

6481      56792 

88 

76 

218      107331 

2U0 

57 

1000       2441 

3915 

81 

478       3457 

617 

92 

66      67423 

3129 

25 

4419      87635 

28 

63 

1200      297521 

319 

48 

6223      80000 

4615 

78 

97       6751 

313 

97 

328        324 

3239 

1462        233 

in 

272 
99 

ADDING  HORIZONTALLY. 

In  many  lines  of  business,  to  economize  time, 
Clerks  and  Accountants  find  it  necessary  to  add 
numbers  that  are  written  horizontally ;  thus,  add : 

!•  568,  409,  328,  976,  4163,  87  and  615  = 

2.  97,  4816,  518,  1273,  8964,  56  and  704  = 

3.  124,  6070,   49,  1080,  5673,  483  and  680  = 
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522    SouWs  Contractions  in  Bandling  Kumbers. 
SUBTRACTION  BY  THE  COMPLEMENT  OF  10. 

In  many  lines  of  business,  especially  in  the 
banking  and  in  the  operation  of  closing  accounts, 
it  is  often  convenient,  and  a  saving  of  time,  to  be 
able  to  write  the  difference  between  the  sums  ot 
several  unadded  debit  and  credit  numbers,  without 
first  finding  the  amount  of  the  respective  debit 
and  credit  numbers  of  which  the  ditterence  or 
balance  is  desired. 

1.  What  is  the  difference  or  balance  of  the  fol- 
lowing account! 

DR.     CR.  Explanation,— Here  we  add  the 

ci7»     'iAia  ^»»ts  tiffiires  of  the  smaller,  or  the 

8472     iWTb  ^j.^^j^  g^^ig^  and  obtain  22,  this  we 

4589  subtract    from    the    next    higher 

764  number  of  tens  and  obtain  8,  which 

i^QQ  we  add  to  the  units  figures  of  the 

debit  side  and  produce  40.    The  0 

^   ,  we  write  as  the  first  figure  of  the 

6790  Balance,     diflference.    Here  we  observe  that 

there  w^re  three  tens  in  the  credit 

side  and /our  in  the  debit,  and  hence  we  have  1  ten  to  add  to 
?h«  tens  of  the  debit  oi  to  sttbtraci  from  the  t^ns  of  the 
T^di^  We  wm  subtract  it  from  the  credit  We  now  add 
the  second  column  and  obtain,  minus  the  1  ten,  28 ,  tbis 
laken  fr^m  30?  eaves  2,  which  added  to  the  i^e^mi  column  of 
thodebTgive^^^^  the  9  we  write' as  the  second  figure  of 
t  e  balance  Here  we  observe  that  there  is  one  more  ten  m 
:  credit  side  than  in  the  debit.    This  1  ten  we  add  to  ^^e 

the  credit   Which  we  add  to  the  fourth  colnmn  of  credit 
1     ift^f^r.  Q  this  taken  from  10  leaves  1,  which  is  added 
to  ihfTuHhc^^^ 

^  the*^fourtrfigure  of  the  diff-erence;  and  as  the  tens  are 
^oweqSthf  debit  and  credit  numbers  the  difference  or 

balance  is  complete,  • 


1^168 

4607 

596 

1659 
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Suhiraction  hy  the  Complement  of  10.        623 
2.    What  is  the  balance  of  the  following  account  t 


DR. 


CR. 


948 
793 
427 


4351 


2183  Balance. 


Opk  ratiox.  First.— 1  -|-  3  +8  = 
18;  20—18  =  2;  2-|-l  =  3,  the  first 
figure  of  the  balance  —  2  t^ns  ex- 
cess on  the  debit. 

5e<'0Md. —2-1-2+9+4=17 ;  20—17 
=3.  3-f-5=8,  the  second  figure  of 
the  balance — 2  tens  excess  on  the 
debit. 
T/»irrf.— 2-1-4-1-7-1-9=22.  30—22=8;  8-|-3=ll.  This  gives 
1  as  the  third  figure  of  the  balance,  and  as  there  were  3  tens 
in  the  debit  and  1  ten  in  the  credit  there  are  2  tens  excess  in 
the  debit,  which  subtracted  from  the  fourth  figure  of  the 
credit  gives  2  as  ilm  fourth  and  final  figure  of  the  balance. 

3.  A  depositor  has  a  credit  balance  of  $7206.  He 
draws  the  following  checks  :  $527,  $1318,  $98,  and 
$1642.    What  is  the  credit  balance  I    Ans.  $3621. 

DiRKCTiONS.  First. — Add,  horizontally,  the  unit  figures  of 
the  check8=25;  30—25=5.  Then  5+6=11.  (2  tens  excess 
on  the  chepks). 

Second, — Add,  horizontally  the  tens'  figures  of  the  checks 
and  the  2  tens  excess, =18.  20—18=2.  Then  2-|-0=2,  the 
second  figure  of  the  balance.  (2  tens  excess  in  the  check 
numbers).  In  the  same  manner  proceed  with  the  remaining 
orders. 

4.  What  is  the  debit  balance  of  the  following 
account  t 

Dl  RECTioNS.    First. — 10 — 6  =4 ; 
4-1-2+5=11. 
5cc^nrf.— 10  — 5=5;  5+9-1-7=21. 
T/iir^.— (3— 1=2)   10—2=8;  8+ 
_  3+6=17. 

9711  Balance.      /'o«rM.— 8+1=9. 
6.    Find  the  difference  between  the  following 
numbers  by  the  same  process :  38071  and  034068. 
Operation.— 9  &  8=17 ;   3  &  6=9  j   9  &  0=9  j    1  &  4=5  j 
6&3=9;  9  —  1=8. 

6.  What  is  the  difference  between  the  following 
accounts  t 

BB.    en.  bh.         cr. 


DR.       CB, 


1375 
8692 


356 


DB. 


CB. 


$  482.45 

1243.91 

562.87 


$345.36 
92.85 


571 
809 
223 


6416      4123.14 


5421.45 

342.37 

1601.52 
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524  SouUs  Contractions  in  ffandting  IfumberL 

SIMULTANEOUS,  OR  CROSS  MULTIPLICATION. 

71.  This  system  of  mnltiplication  is  of  inestim- 
able value.  It  is,  so  to  speak,  the  accountant's  and 
calculator's  magic  wand,  by  which  he  may  produce 
results  in  multiplication  oi>erations  with  almost 
lightning  rapidity. 

No  man  can  be  proficient  in  the  handling  of  num- 
bers without  a  thorough  knowledge  of  this  system 
of  work  in  addition  to  the  several  other  contracted 
methods. 

The  operations  of  this  system  are  based  upon  the 
following  principles : 

1.  Unita  X  units  produce  units. 

2.  Tens  X  units        '<         tens. 

3.  Units  X  tens        "         tens. 

4.  Hundreds  X  units  produce  hundreds.  1 

5.  ^  Tens  X  tens  *'       hundreds.  > 

6.  Units  X  hundreds  "  hundreds.  ) 

7.  Thousands  X  units  ''  thousands. 

8.  Hundreds  X  tens  '^  thousands. 

9.  Tens  X  hundreds  ''  thousands. 

10.  Units  X  thousands       "        thousands. 

11.  Ten  thonsands  X  units ''        ten  thousands. 

12.  Thonsands  X  tens         *'        ten  thousands. 

13.  Hundreds  X  hundreds  ^'        ten  thousands. 

14.  Tens  X  thousands         *'        ten  thousands. 

15.  Units  X  ten  thousands  ''        ten  thousands.  ^ 

16.  Hundred  thousands  X  units  produce  hundred  thousands. 

hundred  thousands, 
hundred  thousands, 
hundred  thousands, 
hundred  thousands, 
hundred  thousands 

and  so  on  for  higher  numbere. 
PROBLEMS. 
1.    Multiply  54  by  37. 

OPERATION.  JElrpteno^wm.— We  first  multiply  to- 

^^  eether  in  the  ordinary  manner,  tiie  units 

nm  figures,  thus,  7  times  4=28,  and  write  the 

*^'  8  in  the  first  place  of  the  product,  and 

■  carry  2.    We  next  multiply  the  tens  ^g- 

1993  ure  of  the  mnltiplicand  by  the  units  fig- 

ure of  the  multiplier,  thus,  7  times  5  (+2 
to  carry)=37,  which  we  retain  in  the  mind  and  add  thereto 


8.    1 


17.  Ten  thousands  X  tens 

18.  Thousands  X  himdreds 

19.  Handreds    X  thousands 

20.  Tens  X  ten  thousands 

21.  Units  X  hundred  thousands 
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Simultaneousy  or  Cross  Multiplication.       525 


the  product  of  the  units  figure  of  the  multiplicaud  hy  the 
tens  figure  of  the  multiplier,  thus,  3  times  4=12, -(-37=49;  we 
write  the  9  in  the  tens  place  of  the  product  and  retain  the 
4  hundreds  in  the  mind  to  he  added  to  the  column  of  hundreds. 
The  product  of  the  multiplicand  hy  the  units  figure  of  the 
multiplier,  and  also  of  the  units  figure  of  the  multiplicand 
hy  the  tens  figpre  of  the  multiplier  is  now  produced  in  the 
two  figures  (w)  of  the  final  product,  and  hence  we  have  no 
fhrther  use  tor  the  units  figure  of  either  factor.  We  have 
therefore  but  to  multiply  the  tens  figures  of  the  two  factors, 
thus,  3  times  5  are  15,  plus  the  4  retained  in  the  mind,  makes 
19,  which  we  write  to  the  left  of  the  two  product  figures  first 
obtained,  and  complete  the  full  product. 

To  elucidate  the  operation  by  figures  only,  we 
present  the  following : 


OPEBATION. 

54 
37 


JExplanation, 

7x4= 

1998  7x5+2+3x4= 

4  2  3x5+4= 

Multiply  the  following  numbers 

(2)  (3)  (4j  (5) 


Carrying 
figures. 


Prodnot 
figttie8. 

8  anits. 
4  9  tens. 

9  hand's. 


35 
46 


23 


87 
42 


58 


64 


97 


8.    Multiply  62549  by  53. 

.    OPERATION.  Explanation. 

62549  3x9  =  2 

63  3x4+2+5x9  =  5 

— — -  5x5+6+53<i  =  4 

^JS  5x2+4+5xS  =  3 

3x6+3+5x2  =  3 

6x^+3  =3 

Multiply  the  following  pnmbers : 

(9.)  (10.)         (110         (12.)  (13.) 

3243        14907        897        52061        2981453 
27  64         43  83  39 
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52G  SouWs  Cantractions  in  Handling  jfumhera. 
Multiply  7524  by  346 

OPERATION.        JSrptono/Mm.— In  the  elucidation  of  this 

7524  problem,  the  principles  used  heing  the 

oAft  same  as  in  the  above  examples,  we  will 

*^*^  therefore  condense  the  explanation  of  the 

work. 

2603304  6  times  4=24,  set  the  4  and  carry  the  2. 

6  times  2=12-|-2=14-f4  times  4=30,  write 
the  0  and  carry  the  3, 

6  times  5=30+3=33+4  times  2=41+3  times  4=53,  write  the 

3  and  carry  the  5. 
6  times  7=42+5=47+4  times  5=67+3  times  2=73,  write  the 

3  and  carry  the  7. 

Having  now  as  many  fignres  in  the  partial  and  final  prod- 
uct as  we  have  figures  in  the  multiplicand,  we  obserre  that 
the  product  of  the  multiplicand  by  the  units  figure  of  the 
multiplier  is  already  produced  in  the  final  prodnct,  and  hence 
we  drop  the  units  figure  and  commence  with  the  tens  figure 
of  the  multiplier ;  and  as  the  product  of  the  first  three  fig- 
ures of  the  multiplicand  has  been  taken  by  the  tens  figure  of 
the  multiplier,  we  commence  with  the  fourth  or  last  "figure  of 
the  multiplicand.  4  times  7=28+7=35+3  times  5=50,  set  the 
0  and  carry  the  5. 

Now  as  the  product  of  the  multiplicand  by  the  tens  figure 
of  the  multiplier  is  produced  in  the  final  product,  we  drop 
the  same  and  commence  with  the  third  or  huudreds  figure  of 
the  multiplier ;  and  as  the  product  of  the  first  three  figures 
of  tlie  multiplicand  by  the  third  or  hundreds  figure  of  the 
multiplier  has  already  been  produced,  we  commence  with  the 
fourth  or  thousands  figure  of  the  multiplicand. 

3  times  7=21+5=26,  which  we  set  and  complete  the  product. 

14.  Multiply  7524  by  346. 


OPERATION.  Explanation. 

7524  6x4  =  2 

346       6x2+2+4x4  =  3 

6x5+3+4x2x5+4  =  5 


2603304  „^,_^^_^,^ 

4xT+ 

3xT+5  =  2 


.7.00  6x7+5+4x5+3x2  =  7 

^^^^^         »  4^+7+33^5  =  6 
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SimuUcmeousj  or  Cross  Multiplication, 
15.    Multiply  74018  by  45602. 

OPERATION. 

78018 
45602 

3375368836 
56355401 


Explanation. 

2x8  =  1 

2x1+1+0x8  = 

2><B+lTxl+6x8  =  4 

2x4+4+0xp+6xl+5x8  =5 

2x7+5+0x4+6x0+5x1+4x8  =  6 

0x7+5+6x4+5x0+4x1  =  3 

6x7+3+5x4+4x0  =  6 

5x7+6+4x4  =  5 

4x7+5  =  3 


6 
3 

8 

8 

6 

3 

5 

7 

3 

The  miiltiplicatiou  sign  X,  in  the  above  elucidation,  should 
be  read  **time8." 

Note. — It  will  be  observed  that  the  general  principles 
governing  this  system  of  multiplication  have  been  strictly 
used  in  the  operations  and  explanations,  llins,  in  the  lost 
problem,  units  are  multiplied  by  nnits,  (8  by  2) ;  tens  by 
units,  (1  by  2) ;  units  by  tens,  (8  by  0);  hundreds  by  units, 
(0  by  2) ;  tens  by  tens,  (1  by  0) ;  units  by  hundreds,  (8  by  6); 
thousands  by  units,  (4  by  2) ;  hundreds  by  tens,  (0  by  0);  tens 
by  hundreds,  (1  by  6) ;  units  by  thousands,  (8  by  5) ;  ten 
thousands  by  units,  (7  by  2) ;  thousands  by  tens,  (4  by  0) ; 
hundreds  by  hundreds,  (0  by  6) ;  tens  by  thousands,  ( I  by  5) . 
units  by  ten  thousands,  (8  by  4) ;  ten  thousands  by  tens,' 
(7  by  0);  thousands  by  hundreds,  (4  by  6);  hundreds  by 
thousands,  (0  by  5) ;  tens  by  ten  thousiinds,  (1  by  4) ;  ton 
thousands  by  hundreds,  (7  by  6) ;  thousands  by  thousands, 
(4  by  5) ;  hundreds  by  ten  thousands,  (0  by  4);  ten  thousands 
by  thousands,  (7  by  5) ;  thousands  by  ten  thousands,  (4  by  4) ; 
ten  thousands  by  ten  thousands,  (7  by  4). 

Note. — By  these  lengtliy  elucidations,  the  work  scorns 
more  tedious  than  it  really  is  iu  practice.  In  performing  the 
operation  practically,  we  name  results  only  and  thereby  very 
much  lessen  the  labor. 
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528  SouWs  Contractions  in  Handling  Numbers. 
Multiply  the  following  numbers: 


(16.) 
2334 

4354 

(18.) 
270018 

554422 

(20.) 
9080706 

136 

809 

(22.) 
5841 

30402 

12346 

1122033 

(21.) 
412U 

(23.) 
16190 

2736 

(36.) 
88997 

54 

325  ^ 

2305 

2107 

11238 

(26.) 
894 

2382 

(28.) 
6709 

(29.) 
4087 

(30.) 
19205 

143 

751 

284 

2614 

41003 

« 

(32.) 
999 

ffi 

(34.) 
6666 

5070608 

667 

888 

777 

4488 

107024 

(36.) 

Multiply 

222333444555  by  219543620324. 

OPERATION. 

222333444555 

5 

219543620324 

48811889336710025135820  Ans. 
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OmtracHonM. 


629 


CONTRACTIONS. 

73.  Peooliar  to  problems  when  either  factor  is  a  con^ 
venient  or  aliquot  part  of  10, 100,  or  1000.  Thus,  to  multi- 
ply by 

10  and    divide    the    product  by 
10  "  "  " 


14  multiply  by 
li 

li  "  10 

II  "  10 

2}  «  10 

3i  «  10 

6t  "  100 

8i  «  100 

12}  «  100 

14i  "  100 

16*  "  100 

18f  "  300 

25  «  100 

31J  "  600 

33J  "  100 

37}  "  300 

62}  «  500 

661  «  100 


and 


75 

83} 
87} 

83} 
112} 
125 
133} 
166} 
250 
333} 
375 
625 
833} 
875 


subtract  }  of  product; 

«  200  and  divide  by  3. 

multiply  by  100  and  subtract  }  of  product. 
"  600  and  divide  by  6 

"  700  "  8,  or 

"  100  and  deduct  }  of  product 

"  1000  and  divide  by  12 
«  100  add  }  of  product. 

"  1000  and  divide  by  8 
"  100  add  }  of  product. 

"  1000  and  divide  bv  6 


1000 
1000 
3000 
5000 
5000 
700 


4 
3 
8 
8 
6 
8 


9 
8 
7 
6 
4 
3 

16 

12 
8 
7 
6 

16 
4 

16 
3 
8 
8 

or 
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(1.)        Multiply  289274  by  2}. 

OPKRATIOK.  Explanation.    In  answering^  the  condl- 

4*)  289274^  tions  of  this  simple  prohlem,  which  ts  to 

^  repeat  the  multiplicand  2J  times,  we  first 

TOQiQ*;  A  observe  that  2}  is  the  J  of  10,  or  that  4 
7^olb5  Ana.  times  2J  make  10,  and  hence  to  facilitate 
the  work,  we  first  multiply  bj  10,  which  is  done  bj  annexing^ 
one  naught.  This  gives  us  a  product  of  2892740  which  is  four 
times  too  great;  for  the  reason  that  10  is  4  times  2}.  To  pro- 
duce the  correct  result,  therefore,  we  divide  by  4,  which  givoA 
Qf  723185. 

(2)        Multiply  79862  by  12J. 

OPERATION.  Explanation,    The  conditions  of  thli 

8)  79862^^  problem  require  that  the  multiplicand 

^ be  taken  or  repeated  12 J  times;  but  in 

OQOo^R    A  performing  the  operation,  we  first  observe 

IjyoJYD  Ans.  that  12}  is  J  of  100,  and  hence  to  save 
time  and  figures,  we  first  take  or  repeat  the  multiplicand  100 
times,  as  indicated  by  the  small  naughts,  which  gives  us  a 
product  as  many  times  too  great  as  100  is  times,  greater  than  12}, 
which  is  8  times.  Therefore,  we  divide  by  8  to  produce  the 
correct  product. 

(3.)        Multiply  937104  by  25. 

OPERATION.  Explanation    We  first  multiply  by  100, 

4)  937104^®  which  is  done  by  annexing  two  naughtt 

'' to  the  multiplicand,  and  then  divide  by 

23427600  Ans.  '^he  reason  for  this  work  is  the  same 
as  that  given  in  the  preceding  examples,  which,  to  repeat,  if 
that  when  you  have  multiplied  by  100,  your  product  is  four 
times  too  large,  for  the  reason  that  100  is  four  times  25,  and 
hence  dividing  by  4  produces  the  correct  product. 

In  practice,  the  annexing  of  naughts  may  be  made  mentaily 
only. 

(4.)        Multiply  9426  by  66f . 

OPERATION.  Explanation,    We  first  multiply  by  lOOi 

Q^  94260  0  and  then  deduct  one-third  of  the  pro- 

014000  duct  from  itself ;  the  remainder  is  the 

ol4^uil  correct  result  or  product.    The  reason 

•  for  this  is,  that  as  66f  is  }  of  100,  when 

628400  Ans.  we  have  multiplied  by  100,  we  have  pro 
duced  a  product  J  too  great,  and  hence  by  deducting  ^  of  the 
product,  we  have  in  the  remainder  the  correct  result. 
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Multiply  the  following  numbers  by  the  above  contractioii 
methods. 

(0       (0       (0       (•)       (•)       (!•) 

32  36  96         168  40  124 

6i  8}         16f         62}        37}        125 


200 

300 

1600 

10500 

1500 

15500 

(i>) 

(12) 

(i») 

do 

(is) 

(16) 

816 

640 

264 

640 

800 

696 

375 

625 

875 

75 

181 

833} 

74.  To  mvUiply  by  7},  multiply  by  10,  and  deduct  J  of 
the  product. 

75.  To  mtdtiply  by  17 i,  multiply  by  20,  aud  deduct  i 
of  the  product, 

76.  To  multiply  by  27},  multiply  by  30,  and  deduct 
^  of  the  product. 

The  reason  or  philosophy  of  this  is,  7}  being  }  of  10, 
and  17}  being  i  of  20,  and  27}  being  W  of  30,  multiply- 
ing by  10,  20  30,  gives  products  respectively  \  }  and  ^ 
too  large.  Therefore,  by  deducting  J  }  and  ^  of  the  res- 
pective products  we  have  the  true  results. 

77.  To  multiply  by  15,  multiply  by  10  and  add  }  o/ 
the  product  to  itself,  or  multiply  by  30  and  divide  by  2. 

78.  To  multiply  by  35  or  45,  multiply  respectively  by 
70  and  90,  and  divide  the  product  by  2,  or  halve  the  mul- 
tiplicand and  double  the  multiplier. 

Multiply  the  following  numbers. 

(i)  (a)  (0  (0 

247      V        214  586  637 

15  35  45  55 


7410  7490  26370  70070 


3706  35035 

79.  To  multiply  by  any  number  between  87  and  100, 
fmt  multiply  by  100  [annex  two  nauyhtsi,  then  from  this 
product  deduct  as  many  times  the  multiplicand  as  the 
multiplier  is  less  than  100. 
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(6)    Multiply  216  by  98. 

OPERATION.  Exjtlanaiion,    The    condition!  of  this 

2150  0  problem  are  that  we  repeat  the  mnltiplU 

^00  cand  98  times,  bat  in  performing  the 

•       operation  we   first   multiply    by   100, 

which,  for  the  reason  that  100  is  2  moro 


21168  Ads.  than  98,  repeats  the  216,  2  times  more 

than  was  required;  hence  to  produce  the  correct  result,  we 
deduct  2  times  the  multiplicand  (432)  from  the  product  by  100, 
and  have  21168|  the  correct  product. 

80.  To  multiply  hy  any  nuwher  between  987  and  1000  : 

(6)  Multiply  4268  by  997. 

OPERATION.  ET^lanoHon,    In  all  problems  of  this 

4268®^®  ^^°^)  multiply  by  1000  and  then  dednct 

1 9fini.  '^  many  times  the  multiplicand  as  the 

^^°^^  multiplier  is  less  than   1000.    In  this 

'  problem,  we  first  multiply  the  4268  by 

4255196  Ads.         1000,  which  is  done  by  annexing  three 

naughts;  this  gives  us  a  product  3  times  4268  too  great,  for  the 

reason  that  1000  is  three  more  than  997.    Hence,  to  produce 

the  correct  result,  we  deduct  3  times  4268,  which  is  12804,  Arom 

the  product  by  1000,  and  in  the  remainder  we  have  the  correct 

product. 

81.  To  multiply  hyany  numher  between  100  and  HZ: 

(7)  Multiply  5239  by  107. 

OPERATION.  Explanation,    In  all  problems  of  this 

5239®^  kind,  first  multiply  by  100,  then  add  to 

q/^/^i^o  ^^0  product   thus   obtained,  as  many 

^^^'  times  the  multiplicand  as  the  multiplier 

-  is  greater  than  100, 
560573  Ans. 

82.  To  multiply  by  any  number  between  1000  and  1013  •* 

(8)  Multiply  2871  by  1005: 

OPERATION.  Explanation,    In  all  problems  of  this 

2871  ®  ^  ®  kind,  first  multiply  by  1000,  then  add  to 

1  d^^5  ^^^  product  thus  obtained,  as  many  times 

l^ooo  ^j^Q  multiplicand  as  the  multiplier  is 

-  greater  than  1000. 
2885355  Ans. 

In  the  forgoing  problems  we  have  used  small  naughts, 
wherever  we  have  annexed  any,  in  order  to  show  more 
dearly  the  operations  of  the  work. 
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OmUracHona  in  MuUvplication,  533 

83.  To  multiply  together  any  two  numbers  of  (wo  or 
three  figwrei  eachj  when  the  hundreds  and  tens  are  alike 
and  the  sum  of  the  units  is  ten: 

(9)  Multiply  86  by  84. 

OPERATION.  Explanation.    In  all  problems  of  this 

gg  kind,  first  mnltiplj  the  unit  figures  and 

OA  set  the  whole  result,  then  add   one  to 

the  multiplier  of  the  tens,  andtnultiplj 
"~"^  the  other  tens,  or  tens  and  hundreds,  by 

7224  it,  and  prefix   the  result  to  the  product 

of  the  unit  figure.  In  this  problem  we  first  multiply  4  times 
6  are  24,  which  we  set.  Then  add  1  to  the  8  of  the  tens  col- 
umn, making  it  9  ;  we  multiply  9  times  8  are  72,  which  is  set 
to  the  left  of  the  24  and  produces  the  correct  product. 

(10)  Multiply  132  by  138: 

OPERATION.  Explanation,  We  first  multiply,  8  times 

^32  2  are  16,  which  constitute  the  units  and 

^  OQ  tens  figures  of  the  product,  and  are  res- 

°  pectlvely  written  in  the  units  and  tens 

places.    We  then  add  one  to  13,  making 

18216  it  14,  and  multiply  14  times  13,  are  182, 

which  completes  the  product.  Or,  after  adding  the  1  to  the  13, 
we  may  multiply  14  times  3  are  42,  set  the  2,  and  multiply  14 
times  1  pins  4  to  carry  are  18. 

When  the  multiplication  of  the  unit  figures  does  not  give  a 
product  of  two  figures,  the  tens  place  must  be  filled  with  a  0. 

Multiply  the  followiDg  numbers. 


(>0 

(12) 

(18) 

v") 

38 

61 

223 

149 

32 

69 

227 

141 

1216 

4209 

60621 

21009 

(1.) 

(le) 

/    326 

417 

324 

413 

106624  172221 
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534      Sovle*9  Qmtractiotu  in  Handling  Nvmben. 

84.  To  multiply  two  numbers  of  txoo  or  three  figwe* 
eachj  token  the  hundreds  and  tens  are  alike^  and  the  turn  of 
the  units  approximate  teUj  more  or  less. 

Multiply  the  folloTriDg  numbers : 

OPERATION. 
(0  (2)  (8)  (4) 

47        74        123       228 
42        78        124       223 


2021       5624      15621      50616 
47       148        369       228 


1974       5772      15252     50844 

Explanation,  In  problems  of  this  kind,  we  first  mentally  add 
to,  or  subtract  from,  the  unit  figures  of  the  multiplier,  such  a 
number  as  will  make  ten  when  added  to  the  units  figure  of  the 
multiplicand ;  we  then  proceed  as  in  the  problems  where  the 
unit  figures  add  ten  and  the  tens  figures  are  alike,  and  then  we 
add  to,  or  subtract  from,  the  product  thus  obtained,  as  many 
times  the  multiplicand  as  we  added  units  to,  or  subtracted 
them  from,  the  units  figure. 

In  be  1st  problem,  we  mentally  add  1  to  the  units  figure  of 
the  multiplier,  and  say  3  times  7=21,  then  5  times  4=20;  then 
subtract  one  time  the  multiplicand  from  this  product.  In  pro- 
blem 2,  we  mentally  subtract  2  from  8  and  s  ly  6  times  4=:24  ; 
then  8  times  1=56 ;  then  we  add  to  this  product  2  times  the 
multiplicand.     Problems  3  and  4,  were  similarly  worked. 

In  practice,  the  adding  to,  or  subtracting  from,  the  first 
obtained  product,  should  be  mentally  performed. 

85.  To  midtiply  two  numhers  of  ttoo  figures  each  toTien 
the  tens  figures  add  ten  and  the  unit  figures  are  alike. 

Thus,  multiply  the  following  numbers: 

(0  («) 

47  84 

67  24 

3149  2016 
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Explanation,  In  all  problems  of  this  kind,  first  multiply  the 
anits  figares  and  set  the  whole  result  in  the  product  line,  then 
multiplj  the  tens  figures  and  add  to  their  product  one  of  the 
units  figures,  and  prefix  the  result  to  the  product  of  the  units 
figures.  In  problem  1.  we  first  multiply  7  times  7=49 ;  then  6 
times  4=24  to  which  we  add  7  and  obtain  31.  Problems  2 
and  3,  were  similarly  worked.  When  the  product  of  the  units 
figures  is  but  one  figure,  the  tens  place  in  the  product  must  be 
filled  with  a  0. 

86.  To  mvMply  two  nurnbers  of  two  or  three  figure* 
each  when  the  hundreds  and  tens,  or  the  units  or  tensfyures 
only  are  alike. 

Thus,  multiply  the  following  numhers : 

iV  (•) 

87  124 

34  82  123 


a 


1836  7134  16252 

E:q>lanaiion.  In  all  problems  of  this  kind,  first  multiply  the 
unit  figures  and  write  the  unit  result  in  the  product  line,  then 
add  the  column  of  units  or  tens,  that  are  not  alike,  or  both 
where  three  figures  are  used,  and  with  the  sum  multiply  one  of 
the  numbers  in  the  column  where  they  are  alike,  and  add  to  it 
the  carrying  figure ;  then  multiply  the  figures  in  the  tens  or 
tens  and  hundreds,  and  add  the  carrying  figure  ;  the  result  will 
be  the  correct  product.  In  problem  1,  we  first  multiply  4  times 
4=16;  the  6  we  set  and  carry  1 ;  then  3  plus  5=8,  and  8  times 
4=^2  plus  1  to  carry  make  33,  the  3  we  set  and  carry  3 ;  then 
3  times  5=rl5  plus  3  to  carry  make  18.  In  problem  2,  we  first 
multiply  2  times  7=14 ;  then  7  plus  2=9  and  9  times  8r^72 
plus  1  to  carry=73 ;  then  8  times  8=64  plus  7  to  carry=7l. 
Problem  3  was  similarly  worked. 

87.     To  multiply  by  any  number  consisting  of  two  fig- 
ures the  unit  or  ten  of  which  is  1 : 
(1.)    Multiply  2657  by  31. 

OPERATION.  Eeplanation,  In  all  prob- 

lems of  this  kind,  first 
multiply  by  the  tens  fig- 

ocnn        Qi  °^®  ^      *®*  *^®  product 

or         2657  X  ol  under  or  orer  the  multi- 

7971  plicand,  one  place  to  the 

■  left  and  add  the  two  num- 

82367                 82367  bers  together.                ^ 
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(2.)    Multiply  4718  by  19. 

OPERATION. 


42462 
4718 
19 

89642 


or 


4718  X  19 
42462 


89642 


Explanation,  In  prob- 
lems where  the  tens  fig- 
ure is  1,  multiply  by  the 
unit  figure  and  set  the 
productunderoroTerthe 
multiplicand,  one  place 
to  right  and  add. 


This  metliod  of  arranging  the  figures  may  be  used  to 
advantage  when  the  multiplier  is  any  number  similar  to  the 
following:  601  or  105,  4001  or  .009. 

88.  To  multiply  hy  any  number  one  part  of  which  is  a 
factor  or  multiple  of  tJie  oilier  part: 

(1.)    Multiply  3246  by  328. 


OPERATION. 

3246 
328 


25968 
1038720 


Explanation,    The  conditions  of  this 

problem  are  that  we  take  or  repeat  the 

3246,  328  times,  and  in  performing  the 

operation  we  first  multiply  by  8,  which 

repeats  it  8  times;  we  yet  hare  it  to 

repeat  320  times,  and  :^s  320  is  equal 

to  8,  40  times,  therefore,  40  times  the 

'—^^  product  by  8  (25968)  is  the  same  as 

1064688  320  times  the  multiplicand;  hence^  to 

shorten  the  operation  we  add  to  the  product  by  8,  40  times 

itself,  instead  of  320  times  the  multiplicand.    The  sum  of  these 

two  products  is  the  correct  product. 

(2.)    Multiply  7251  by  618. 

OPERATION.  Explanation.    In  this  problem  we  are 

required  to  repeat  7251,  618  times,  and 
in  performing  the  operation  we  first 
multiply  by  the  6  hundreds  which 
repeats  the  7251,  600  times,  and  leares 
it  uurepeated  18  times.  To  repeat  it 
18  times  more  we  observe  that  18  is 
■  equal  to  6,  3  times,  and  having  already 

4481118  repeated  the  7251,  600  times,  we  there- 

fore repeat  the  one  hundreth  part  of  the  product  by  the  six  hun- 
dreds 3  times,  which  is  equal  to  18  times  7251,  and  add  the  same 
to  the  product  by  6  hundreds.    The  result  is  the  correct  product. 


7251 
618 

4350600 
130518 
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(3.)     Multiply  536183  by  27945. 

OPERATION.  vis.'         T    .1.. 

RQfil  QQ  Explanation.    In  this  problem  we  ob- 

oSo^R  "^^^  *^**  *^®  *^**  ^^^^  figures  45  are 

27945  equal  to  the  hundreds  figure  5  times, 

■  and  that  the  thousands  and  ten  thau- 

482564700  sands  ^gures  27  are  equal  to  the  hun- 

14476941000  ^^^t  ?»"/M  ^Irt    ^^**'.^'®^'''^ 

9J.1 9ft9^R  multiply  first  by  the  hundreds  figure  9, 

^^l^O^dO  which   repeats  the    multiplicand   900 

times.    We  have  yet  to  repeat  it  27045 

14983633935  times,  and  (using  the  27000  first),  since 

27000  is  equal  to  9,  3000  times,  we  therefore  repeat  the  product 
bj  9,  3000  times,  instead  of  the  multiplicand  27000  times,  which 
gires  us  14476941000;  and,  since  45  is  equal  to  9  fiye  times,  we 
therefore  repeat  the  one  hundreth  part  of  the  product  by  the 
Dine  hundreds,  5  times,  instead  of  repeating  the  multiplicand  45 
times,  which  gives  us  24128235.  We  then  add  the  several  pro- 
ducts together,  the  sum  of  which  is  the  true  product. 

Taking  the  last  example,  and  omitting  the  naughts,  which  wo 
always  omit  in  practice,  the  figures  would  stand  thus : 

536183 
27945 


4825647 
14476941 
24128235 


14983633935 
89.     To  muUipfy  hy  the  factors  of  the  mulHplier  ulhen 
it  can  he  resolved  into  easy  fojctors^  is  a  saving  of  time  and 
figttres,  and  should  he  practiced  whenever  an  opportunity 
presents  itself  thus : 

(1.)    Multiply  8421  by  64. 

OPEBATION.  Explanation,     Instead  of  multipling 

3421  ^7  *>4  we  use  the  factors  8  and  8  ;  first 

gj  multiplying  by  8  we  produce  a  product 

of  67368,  which  we  multiply  by  8,  and 

""—"  thus  produce  the  correct  result.    By 

67368  this  system  of  work  we  save  one  line  of 

figures  and  the  addition  of  two  lines, . 


638944  Ana. 
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90.     To  multiply  any  number  by  11  or  111. 

(1)  Multiply  62  by  11     ExplanaUon.    In  maltipljing  any 

namber  bj  11  it  is  eyident  that  we 

OPERATIOK  ^*^^®  ^^^  ***  *^^  **^®  number  to  iU 

fift9    A  decuple,  i.  e.  to  ten  times  the  num- 

boZ  Ans.  ijer^  hence  in  this  and  all  operations 

of  two  figures  we  have  but  to  add  the  two  figures  together  and 
place  the  sum  between  them.  When  the  sum  of  the  two  figures 
is  in  excess  of  9,  carrj  one  to  the  left  hand  figure,  thus,  multl- 
plj  87  bj  11 ;  8  and  7  added  make  15,  place  the  5  between  the 
figures  and  add  the  1  to  the  8  which  gives  a  product  of  957 

(2)  Multiply  3456  by  11. 

OPERATION.  JS^lanaUon.    In  this  problem  accor- 

3455  ding  to  the  principle  stated  in  the  first 

-t  1  problem,  we  add  the  namber  to  its  deca- 

^  ^  pie,  thus,  0+6=6;  6+6=11;  5+4+1  to 

'  "  carry=10;  4+3+1   to  oarry=8,  then 

38016  bring  down  the  3,  and  we  have  the  cor- 
rect product. 

(3)  Multiply  3456  by  111. 

OPERATION.  Explanation,    In  this  problem  we  are 

3456  required  to  repeat  3456,  100  times  plus 

-y-y-y  10  times,  plus  1  time.    Hence  if  we  add 

^^^  3456  to  10  times  3456 and  100  times  3456 

we  will  hare  the  correct  result.    This 


383616  we  do  bj  bringing  down  the  first  figure 

6 ;  and  adding  as  follows :  6  plus  5=1 1 ; 
6  plus  1  to  carrj,  plus  5  plus  4=16;  5  plus  1  to  carrj,  plus  4 
plus  3=13 ;  4  plus  1  to  carry,  plus  3=8 ;  and  then  bring  down 
the  3.  By  performing  these  operations  in  the  usual  manneri  th» 
work  will  appear  plain. 
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PYRAMIDAL  MULTIPLICATION. 
91*    Biultiplj  13245  by  22434. 


639 


1324& 
22434 

0 

990 

44980 

6629735 

225352980 


Ejcplandtion.  We  commence  with  the 
left  hand  figure  of  the  maltiplier,§nd  the 
right  hand  figure  of  the  multiplicand. 
Thuf,  2  times  6  are  ten,  and  place  the  0 
on  the  top  line  and  make  it  the  "key* 
Btone"  of  the  pyramid,  though  we  set  It* 
first.  Then  2  times  4  are  8  and  1  to  curry 
make  9,  which  we  set  on  the  second  line, 
one  place  to  the  left  of  the  first,  then^ 
2  times  2  are  4,  which  set  in  the 
third  line  one  place  to  the  left  of  tlie 
second,  and  thus  we  proceed  until  we 
We  take  the  second  figure  of 


^97138330 
get  through  the  multiplicand. 

the  multiplier  and  multiply  2  times  5  are  lo,  and  place  the  0  on 
the  second  hoe,  one  place  to  the  right  of  the  keystone  column ; 
then  2"  time  4  are  8  and  1  to  carry'  make  9,  which  we  place  in 
the  keystone  column  ;  then  2  times  2  axe  4,  which  we  place  in 
w?  ♦Mrd  line,  one  place  to  the  left.  Thus  we  proceed  until  we, 
get  through  with  all  the  multipliers,  taking  care  to  begin  a  neir 
column  to  the  right  for  each  figure  of  the  multiplier. 

:  92.^     To  yr^uUlpli/  together  two  numbers,  both  cf  tohich 
are  convenient  numbers  tinder  or  above  any  number  of  ^ 
hundreds. 


Explanation,  We  first  mul- 
tiply the  complements  of  the 
two  numbers  and  thus  pro- 
duce 18  which  we  set  in  the 
product  line,  then  wementally 
add  the  complement  figures  to  - 
their  respective  numbers,  anci ; 
146118  thus   produce  500  aud   300; 

^en  we  multiply  the  significant  figure  5  and  3  of  each  number  r 
tov  the  complement  of  the  other,  and  add  the  products  which' 
gmff  39f  88  i^hown  in  the  figures  in  the  brackets  on  the  leftf 
this  39  we  then  subtract  from  100  and  obtain  61  which  we  write, 
lathe  product;  then  we  multiply  the  5  and  3  together,  subtract 
l4ind  write  the  remainder  14  in  the  product  which  complettf : 
th«  op.erB^tion.  The  figures  shown  within  the  bracket*  sbotlld  , 
be  only  mentally  made.  All  similar  numbers  of  hnndrddf.  aad.; 
thoQsands  may  be  multiplied  in  a  similar  manner  . 


(1) 

Multiply 

497  by  294. 

OFBRATION. 
5 

(30)        497 
(9)        294 
3 

3  Complement, 
6  Complement, 
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(2)    Multiply  704  by  305. 

OPERATION.  Explanation,    In  this  problen^  we 

fTQ^  multiply  the  excess  figures  4  and^  5, 

nns  and  set  the  result  20  in  the  ^product 

oUO  jjjjg .  ^ijgjj  ^g  multiply  the  hundreds 

•— figures  of  each  number  by  the  excess 

214720  figure  of  the  other,  and  addlhe  two 

products,  thus  5  times  7=35,  4  times  3=12,  35  and  12=47; 
this  47  we  set  in  the  product  line,  then  we  multiply  the  hundreds 
figures  and  obtain  21  which  we  write  in  the  product  and  com- 
plete the  operation.  All  similar  numbers  of  hundreds  and 
thousands  may  be  similarly  worked. 

Multiply  the  following  numbers: 

(S)  (4)  (0  (6^ 

291  (9)    892  (8)    991  (9)  813 


295  (5)    596  (4)    892  (8)       206 


85845      531632     883972     167478 

,  *  Note, When  the  products  of  the  increased  hundreds  figures 

by  the  complements  add  more  than  100,  then  substract  their  sum 
from  izoo,  and  then  from  the  product  of  the  increased  numbers 
deduct  2. 

93.     To  multiply  together  two  numbers,  both  of  which 
are  convenient  numbers  under  100 ^  1000,  <fec. 
(1.)    Multiply  97  by  94. 

OPERATION  'Explanation,     Tn  all  problems 

97   (3  Complement  of  117)        «f  ".is  kind,  first  add  the  two 
zi\    >  .        .  ,„A       numbers,  rejecting  the  left  hand 

94  (6  Complement  of  W)         ^^^^^  .    ^^^^    multiply  the    SUm 

— thus  produced  by  100  or  1000, 

9113  according  as  the  numbers  ap- 

proximate 100  or  1000  and  add  to  the  piodu;t,  the  product  of 
the  complements  of  the  two  numbers.  -.    -  , 

Thus  in  this  problem  we  add  the  4  and  7,  and  then  the  9  and 
9-  rejecting  the  left  band  figure  ;  then  we  mentally  multiply  by 
100  which  gives  9100,  but  without  setting  the  two  Os  we  add 
the  products  of  the  complements,  3  and  6,  and  thus  produce  9118 
tie  correct  result.  .      ,  .^  •      . 

The  mental  multiplication  may  be  omitted  if  we  remember 
that  the  product  of  the  complements  must  fill  a^  n\any  places 
to  the  tight  of  the  sum  produced  bj  adding,  as  the  mft|li|)Uc»T 
iion-bj  100,.  1000,  &c.,  prcduced.  ,  .  "^;; 


Digitized  by  VjOOQ  IC 


Contractiom  in  Multipliccuiun,  541 

(2.)    Multiply  991  by  995. 

OPEKATIOK .  *•  '    ExplanaHon.   Here  we  first  add 

991    (9  Complement  of  Wl)     ^  ^^^  }'^J^^^^  ^  ^^^  ^'  <^^,*?« 
996  (6Complementof995)    tens  colurtu  then  9  and  9  of  the 
)   *'*;;:  V.    .  /^    ^.    ,        J  iiundreds  columiii  rejecting  the 
•  "n      ^  .       '   ltd  hand  figure ;  then  mentallj 

...  986j045i  multiplying  by  1000  we  add  the 

product  of  the.  complements  (9  and  5)  and  produce  986046  thd 
correct  product. 

Multiply  the  following  numbers : 

(«)        .      (4)  (0  («)  (7}  (8) 

99  89  88  996  988  991 

91    '  •    92  89    '       994  997  985 


9009*      .8188       7832     990024      985036      976135 

(94.)     The  sqnarinp;  of  any  number  of  9s  or  Ss  can  be 
performed  vn  the  tome  manner. 

'   What  is*  the  square  of  the  following  numbers,  99,  999, 
9999^,33,333,3333?'  

OPERATION. 

(0         (0         CO      "  (4)         (0  (0 

99     999    9999    33     333     3333 
99     999    9999    33     333     3333 


9801  ..  --998001  99980001  9)  9801  9)998001  9)99980001 

1089  110889  11108889 
Explanation,  The  square  of  3  is  one  ninth  of  the  square  of  9. 
Bence  in  squaring  3's  we  square  them  as  9'8  and  then  divide  by 
9.  From  these  results  we  see  that  in  squaring  9*8,  the  product. 
ii  cottt]^bsed  of  as  inany  d*s  less  1,  as  there  are  9*8  to  square^  an 
8,  as  many  O's  as  there  are  9's  in  the  product  and  a  1.  The  pro- 
duct of  the  square  of  3's  is  as  many  I's  less  1  as  there  are  3*8, 
a  0  as  many  S's  as  I's  and  a  9.      •        .         *    , 

, .  (95.)  To  multiply  together  two  numbers  both  of  whyik 
are  a  convenxetU  number  over  100,  1000,  etc. 

.  (1.) -MuHiply  108  by  104. 

*  OPERATION.-  Explanation.    In  all  problems  of  '.hii 

108  rS  excess)  kind,  first  cancel  the  left  hand  figure  in 
l04  (4  excess)  ^"®  ^^  *^®  numbers,  then  add  the  re- 
*"*  \J  ^cess^  maining  figures  and  multiply  the  turn 
■  '  by   100,   1000,  Ac.   according  at  the 

.     11232;  mumberf  exceed  100,  1000,  4e«^fkndto 
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the  produet  tbiif  produced,  add  the  prodact  of  the  excewet  of 
the  iy%o  nnmbcrt. 

.  In  this  problem  we  first  canceled  the  handreds  fi^re  of  the 
10$,  and  then  added  the  remajning  figures  and  thus  prodaced  112; 
then  we  mentally  multiplied  the  112  by  100  and  thns  pfodnced 
il200,  to  Irbich  we  added  the  product  of  the  two  excess  figures, 
8  and  4,  and  obtained  ]  1232  the  correct  product. 

(2)    Multiply  1014  by  1009. 

OVtRATIOtl.  Explanation,    Here  we  first  cancel  one 

1014  ^^  ^^^  ^^^  hand  figures  and  then  add 

lOOQ  ^^^   obtain    1023,  which   we  mentally 

*^^^  multiply  by  1000,  and  without  setting 

^■"^"■"^  -  the  three  O's,  we  add  the  product  of  the^ 

102B126  excess  numbers  14  and  9,  and  produce 

1023126  the  correct  product.     The  mental  multiplication  may 

be   omitted,  if  we  remember  that  the  product  of  the  excess 

numbers  must  occupy  as  many  places  to  the  right  of  the  sum 

produced  by  adding,  as  the  multiplication  by  100,  1000,  &c^ 

would  produce.  ^ 

,.  Multiply  thft  following  numbers: 

■    f»)  (4)  (0  (0  (T>  (•) 

103       ;i4       ;o9       ;oo8     1024       1135 

-  102      -    112  112  1007        1016  1010 


10506      127C8      12208    1015056  1040384   1146350 

96.  2b  multiply  togetlier  two  numherSj  one  of  which  u  d 
convenient  number  over^  and  the  other  a  con^nient  number 
under  100,  1000,  &c. 

(1)    Multiply  105  by  93. 

OPXRilTION.  Explanation,    In  all  problems  of 

T05     (b  ez<:«M*)  ^^*B  kihd,  first  cancel  the  left  han4 

93     (7  complement)      figure  of  the  munber  oyer  100,  lOOO; 

^       y  ^      Ac,  and  add  the  remaining  nuw 

'  bers;  then  multiply  their  sum  by 

9800  100,  or  lOqo,  &o.,  according  as[  the 

35  numbers  approximate  iOO,    1000, 

^._^  Ac,   and  from   the  product  thus 

fi3fi&  _  prodaced,  subtract  the  ^r«><hiQt  of 

.  Ww^  w  "-  t^  ""the  excess  and  complement  figures. 
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A  Peculiar,  Property  of  the  Nrmftev  X^  .       543. 
Multiply,  the  following  numberc ;  

;i2  ;23  1013 

97  92  996 


10900  184  053 

36         — :—       ___  .   -- 

11316       1008948 

10864.  : 

ExplanaUon,  In  the.  3d  and  4th  problems  to- shorten  the 
operation  we  first  multiply  the  excess  and  complement  figures 
together,  set  their  product  in  itg  proper  plac^  to  tlie  rigbtj  and 
make  the  avbtr&ction  before  adding. 

97.    JL  PECuLlAR  fROPERTY  qP  THE  NUMBER  9. 

If  we  multiply  the  9  figures  in  their  order,  12  3  4 
6  6  7  8  9  by  9,  or  any  multiple  of  9,  not  exceeding  9  times 
9,  the  product  will  be  in  like  figures,  except  the  tens  place, 
which  will  be  a  0.  The  significant  figure  of  the  product 
will  be  the  number,  that  the  multiplier  is  equal  to  9 ;  thus 
to  multiply  by  9,  will  give  a  product  of  Is ;  18,  which  is  2 
times  9,  will  give  a  product  of  2s,  and  so  on  with  the  other 
multiples  of  nine,  up -to  81. 

OPERATIONS. 
U)  (0  (3) 

123456789  123456789  123456789 

27  45  72 


3333333303  5555555505  8888888808 

If  we  omit  the  8  in  the  multiplicand  the  product  figures 
will  all  be  the  same. 

There  are  many  peculiar  properties  belonging  to  the  fig- 
ure nine  by  reason  of  its  being  1  less  than  the  radix  of  our 
system  of  notation,  but  being  mostly  of  no  practical  value, 
we  cannot  give  them  space.  There  is  however  one  property 
of  the  nine,  that  may  often  be  used  with  advantage  by 
Accountants  in  the  detection  of  errors  in  posting  or  trans- 
ferring accounts,  and  wc  will  st;ite  it. 
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98*  !rhe  difference  between  any  number^  and  theJi^rtM 
composing  the  number  reversed  in  ahy  manner ,  is  a  muUu- 
tiple  of  9*  Thus  the  difference  between  6871,  and  any 
transposition  or  reversing  possible  to  be  made  with  the  same 
fyure$i  toiU  be  a  multiple  of  9. 


6871 
867; 


EXAMPLES. 

6871 

1786" 

6871     6871 
6718  '    6781 

9)5085   9)  153   9)  90    a)1800 
165       17      10     '^00 
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99. 


fHahle  of  Squares  and  Cubes. 
TABLE  OF  SQUARES  JIND  CUBES. 


646 


Numb 

Sqn're 

Cnbe. 

Namb 

Square 

Cub) 

1 

1 

51 

2601 

132661 

4 

8 

62 

2704 

140608 

9 

27 

53 

2809 

148877 

16 

64 

54 

2916 

167464 

25 

125 

55 

3025 

166376 

86 

216 

56 

3136 

175616 

49 

S43 

67 

3249 

185193 

64 

512 

58 

3364 

195112 

81 

729 

69 

3481 

206379 

100 

1000 

60 

360Q 

216000 

121 

1331 

61 

3721 

226981 

144 

1728 

62 

3844 

238328 

169 

2197 

63 

3969 

260047 

196 

2744 

64 

'  4096 

262144 

225 

3376 

65 

4225 

274625 

266 

4096 

60 

4356 

287496 

2B9 

4913 

67 

4489 

300763 

18 

824 

5832 

68  • 

4624 

314432 

19 

361 

6859 

69 

4701 

328509 

8U 

400 

8000 

70 

4900 

343000 

21 

441 

9261 

71 

5041 

357911 

n 

484 

10648 

72 

6184 

373248 

23 

629 

12167 

73 

5329 

389017 

24 

676 

13824 

74 

5476 

405224 

26 

625 

15G25 

75 

5625 

421875 

26 

676 

17576 

76 

5776 

438976 

27 

729 

19683 

77 

5929 

456533 

28 

784 

21952 

78 

6084 

474552 

29 

841 

24389 

79 

6241 

493039 

80 

9(10 

27000 

80 

64<J0 

512000 

31 

061 

29791 

81 

6561 

6:U441 

32 

l024 

32708 

82 

6724 

651368 

83 

1089 

35937 

a3  ' 

6889 

671787 

34 

ii:.c 

39:JU4 

84 

7056 

692704 

85 

1225 

42875 

86 

7225 

614125 

86 

1290 

46G56 

86 

7396 

636066 

37 

1369 

50653 

87 

7569 

658503 

88 

1444 

54872 

88 

7744 

681472 

89 

1621 

59319 

89 

7921 

704969 

40 

IGOO 

640<iO 

90 

8100 

729000 

41 

1681 

68921 

91 

8281 

753571- 

42 

1764 

74088 

92 

8464 

778688 

43 

1849 

79^-107 

93 

8649 

604357 

44 

1936 

85184 

•94 

8836 

.830684 

45 

2025 

91125 

95 

9025 

857376 

46 

2116 

9lz:i6 

96 

9216 

884736 

47 

2209 

ia3823 

97 

9409 

912673 

48 

2304 

110592 

98 

9604 

941192 

40 

2401 

117649 

99 

9801 

970299 

60 

2500 

125000 

100 

loooo 

lOO'JOOO 
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SQUARING  NUMBERS. 

The  usual  methods  of  squaring  numbers  on  the  basts  of 
eompleme^tSy  and  supplements,  are  attended  with  so  many 
▼ariations  that  tiiey  are  of  Very  little  practicah  value.  Id 
&ct|  they  are  of  no  Talue  to  those  who  understand  the  sys- 
tem of  simultaneous  multiplication,  which  .we  present  a  few 
pages  further  on,  and  hence  we  shall  present  but  little  work 
of  this  kind. 

100,     2b  tguart  nvmhers  between  25  and  50* 

(1.)     What  is  the  square  of  26  ? 

OPKRATION.  EipUmatitm,      In  all   problems   of 


26—25=  1 
25—  1*=  24; 
24*      :i=576; 


this  kind  mentally  sabtract  25  from 

the  number  to  be  'squared,  and  the 

remainder  from  25;  then  square  this 

ftcond  remainder  and  add  to  its  hun- 

576+l*^=676  Ans.  dreds  figure  the  first  remainder. 

To  be  proficient  in  this  work,  the  squares  of  numbers  as  high 

M  25  mast  be  thoroughly  learned  from  the  table. 

101.  To  square  numbers  between  50  and  75, 

What  is  the  square  of  63? 

OPERATION.  Explanation.    In  aH  problems  of  this 

53 25=     38  ^*°^  mentally  subtract,  first  25,  and 

oo 50—     13  ^^^^  ^^  ^'"*^™  ^^*  given  number;  then 

?Qj        "^  -  *  square  the  second  remainder  and  add 

1^     ^^^^  ^5^^  .      to  its  hundreds  figure  the  first  remain^ 
169+38o«=3969  Ans.  der. 

102.  Ih  9quare  numbers  between  75  and  100. 
What  is  liie  square  of  89  ? 

OPERATION.  Explanation.    In  all  prob- 

39 75=^14  lenis  of  this  kind  subtract  75 

25 \±  \  ^'\  from  the  number  and  the  re- 

1 U          1 91  mainder  from  25j  then  square 

11             1^1  the  ««conrf  remainder  and  add 

121+(89«*—  11««)=7921  to    its    hundreds    figure  the 
difference  between  the  number  and  the  second  remainder. 
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103.  To  muUipfy  together  two  mm^ern  on  the  priii^tiple 
thcU  the  square  of  the  fi^ean  of  two  nuw^ifrz  rniny^K  the 
square  of  one  half  of  the^diffetencejia  equal  to  ihepreiuct 
of  the  two  numbers.  ,  ,  * 

(1.)  «8x«==(70-.2)X(Z0+2)==:70«— 2«=490e?rt> 
4=4896  Ans. 
(2.)  81X79=80*— 1»=6400— 1=6399  Am.    ; 
(3.)  92X108=100«— 82=10000— 64=9936  pm. 
SmULTANJEOUS  INVOLUTION.    .  \.  _! 

¥  - 

■  104.  The  following  o  an  entirely  new  system  of  squar- 
ing numbers,  which  possesses  many  advantagea 'over  all 
others;  is  easily  comprehended,  and  applioable  to  all  num- 
bers. ~  - 

•  h.  Whpt  is  the  square  of  61345  ?     Ans.  3763209025. 

OPERATION.  Explanation,    To  sqoiiire  any  niimber,  bjj 

61345     this  method,  we  have  only  to  pbserve  that 
;    '  ^  the  Bnccessive  figures  of  the  product,  are 

"       o>r/>oononoK     found  by  involving  those  orders  that  pro- 
3763209025     dace  the  saipe  numerical  result;  remem- 
bering to  mentally  doable  the  factor  of  jqne 
order,  before  multiplying  hj  the  other,  byt  not  to  double' the 
square  of  a'ny-.order..   Thus;  the  units  squared,  give, unfts;  tho 
OHitfe'by  twlc«  the  tens,  give  tens ;  the  units  by  twice  the  hun- 
dreds, plus  the  square.. of  tens,  give  hundreds;  the  unlit  bye 
twice  the  thousands,  plus  the  tens  by  twice  the  hundreds,  give 
thousands,  &e.    After  the  highest  order  has  been  involved  with 
the  units,  one  figure  from  the  right  is  canceled  for  each  sacces- 
sive  figure  of  the  product. 
In  this  problem  we  have 

Ist— 52=  =  25 

2nd— (2x4)X5+2  to  cany  =  42 

3rd— (2x3>X5+42+4  to  carry  =  50 

4th— (2xl)X5+4X[2X3]+5  to  carry  =  39 
5th-(2x6)X5+4X[2Xl]+3»+3  to  carry  =  80 
6th— f2x6)X4+3X[2Xl]+8  to  cany  =  62 
7th— (2X6)X3+l»+6  to  cany  =  43 

8th-.(2x6)Xl+4  to  carry  =  16 

9th— 6«+l  to  carry  =  37 
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^    107;         •     CONTRACTIONS  IN  DIVISION*     ""      .      * 
(i.)    Divide  9746521  bj  634. 

OPERATION. 

634)9746521(r537a^  Ans.  J^tanaHon.  TKe  opera. 

■  Uon    of   this  example    is 

34Q6  '  abridged    by    performing 

tnentally,  the  sabtraction 


2365  of  the  product  of  the  divi* 

— —  8or  by  the  quotient  figure, 

4632  instead  of  placing  it  under 

■  the  dividend  and  then  8ub<« 

1941  tracting,  M  it  ordinarily 

"  done. 

39 

Or,  to  arrange  the  figareB  differently,  which  we  much 
prefer,  as  follows : 

3241  In  this  and  the  following 

4369  example  the  subtraction  is  per* 

0634  formed  mentally,  as  in  the  exam- 

634)9746521  pie  above,  bat  the  remaindeni  are 

— ■ placed  in  a  vertical  position  over 

15373^^  Ans.    the  dividend|  80  M  to  mvdid 
repeating  the  figures  of  the  dividend. 


ii 
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108.    t^eooliai^t&lproblems  wheii  tlie  iiTiso'r  i»flii  aUquol 

part  of  10, 100V  or  1000,  ^*  ^^^  convenient  number  of 

10, 100,  or  1000.    Thus,  to  divide  by  » 

^i  maltiply  the  diTUtond  by    -  ^-  '-and  dCTide  tbe  prodaot  by  1 V 

l\  u  a  "8  "  "  "  1^ 


IJL  (I  «  «       Y  -<«  -  «  a  ,    li 

^1  «  u  u'     g  «  «  it  1Q 

2  J  .  "  "  ",  '4  "  "  "  10 

3}  '«  "  "  /s  t"  «  :  ii  »  10 

6t  -«»  «  «  16  '"'  "  *   "  100 

gj  /«  «  »  4<  fj  .  li  «  «  lOd 

12J  «  "  «  8  ^  '*  "  '   "  ;  100  * 

141.  *«  "*f  '  "  7  **,  **  "  100  ■ 

lg|  a  u  «   (5  «'  «  «  JOO  ' 

18f  «  "  "  16  '*  "  "  30d 

22}  «  *«  "4  "  * "  "  90 

25  «  «  «  '  4  ]   "  "  "  100 

31  i  .«  «  ".16  "  "  "'500 

33J  «  «  «  3  "  "  "  100 

371  «  «  «  8  "  .  «  ^  »•  300  : 

62}  «  «  «  8  "  "  "  600  ' 

66}  it  «  «  3  ^  . "  "  "  200 

75  '  u  it  a   \4  «  .«  «  300 

33  J  (It  it  li     6"  "  "  "  500 

371  *  '«  a  a       8'  "  "   ■  "  700 

gga  «  .  «  :'  <*  o!  "  "  "  800 

125  «  ".  :  «  .  .8!  "  "  "-  1000 

133}  "  «•  "3  li  ,  ii'      «  400 

1661  -  **  "  "  0  "  "  ..*<<  1000 

225  «  «  «  4  "  "  "  900  -* 

250  «  "  **  4  .  "  "  "  1000 

3331  It  II  «  3  *"  "  "  1000 

375  •  «  u  <•  8  .  "  "  "  3000 

625  «  "  '*"  8  '  "  "  "  5000 

833}  '*'  ^*  *  '**^  0  "  "  "  500ff 

875  «  '  u  '  \i     8  ^  ti  ti  u  7900* 

^5  a  ti  '  u     2  '  "  «  *  «^  30 

35  i<  a  «  2  •  "  "  "  70 

45  M  «  «  2  **  "   ^**  M 
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SouUm  CcnUtflctums  in  HandUtty  Numbert* 

The  roasoiiB  Jnr  thcM  ooDt»u9tioi»are  based  upon  the  fact 
thai  tn  «U  difii&6a  o|)eiatioii8  the  result  or  quotient  ta  not 
nliaiifQad  by  moltiplyiiig  ik^  divi8<^  and  (hs  dividend  bj  ^e 
eame  number. 

To  elucidate  the  woik  we  present  the  f<4lowig  eumylffl : 

(S.)    Divide  7242  b>  2J 

-OPKRATION.  ExplfmaUon,    By  inspection  we  ob- 


21 

4 

10 


7242  serre  that  4  times   2(  are   10;  we 

^  thereforei  to  save  time  and  labor,  first 

mnltiplj  it  by  4  to  produce  a  new  and 
more  conrenient  dtrisor.  and  in  order 


2896.8  Ana.  not  to  effect  a  change  or  error  in  the 
qnotlent,  we  also  multiply  the  dividend  by  4  for  a  new  dividend, 
ana  then  divide  in  the  regular  manner  which  in  this  ^ase  is  done 
by  aimply  pointing  off  one  figure. 

(4.)    Divide  179801  bj  83J. 

OPE^ATIO^,  ExplanaUon,     In  this  ftzample  we 

23i')179801  ^^^  ^^^  ^y  inspection  that  3  tines 

^  the  divisor  make  100,  hence  for  the 

tLOf\A  Ao  A  reasons  given   above,  we  multiply 

0dy4.0iS  Ans.  the  dividend  by  3,  and  divide  the 
prQ4nct  by  100.  in  practke  we  do  not  set  the  figure  (3  in  tJ^ 
example)  by  which  we  multiply  the  diyidend* 

(6.)    Divide  12358  by  37  J 

OPKRATI0N8*  Explana^n,    We    here    ob- 

874^)12358  ^^^^^  ^y  inspection  that  the 

^  divisor  37}  is  }  of  |i  hundred, 

Mll\QQQ^  •'"^  ***"*^®  *^  ^®  multiply  it  by 

vpfpniip^  8  we  will  have  for  a  new  divi- 

-! Bor  300  ;  therefore,  for  reasons 

3291M  Ans.  gi^rtn  above,  we  multiply  t|w 

divisor  and  the  dividend  by  8,  and  then  dlvde  In  the  ama} 


(6.)    Divide  97460  by  75. 

*OPBRATION.  JSphnation.    By  inspection  we 

75)97450  here  obkerve  that  4  times  the 

i»   i  divisor  make  300 ;  we  thereJTare 

9^)3898pj}  multiply  the  4iW8or  anddivi- 

dend  by>  an4  with  their 


1299i  Aqs.       .  dncts  proceed  to  divide. 
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Contractions  in  Divitiom. 


651 


(7.)    Dividp  4307491  by  125. 

OPSEATIOir. 

125)  4307491 


Explanation  tn  thti  /n- 
aropI^B  we  obserttf  i\t9X  8 
timef   the    diriior    nMke 

1000)  34459jJj2?=HI  Ana.  T^l^LZ'^lTt. 
the  above  examples,  and  for  reasons  therein  giveo  ch«  student 
ihoald  remember  that  in  practice  the.  mnlUplication  of  the 
^tifisor  should  always  be  mentally  performed. 


PECULIAR  CONTRAdt  105(3. 


> 


•  In  the  preceding  contractions  we  based*  our  work /«jpon 
tlto  principle  that  multiplying  the  divisor  and  dividena  l)y 
tlie  same  number  does  not  effect  a  change  in  the  quolieDt. 

109.  In  the  following  coijitractions  wq  base  dor*  work 
upon  the  principle  that,  to  add  to,  or  subtract  from  both 
divisor  and  quotient,  the  same  aliquot  parts,  will  effect  no 
chapge  in  the  result. 

By  the  application  of  thesd  principles  we  caii  often 
iiicrcpse  or  diminish  either  divisor  or  dividend,  or  both,  hf. 
aiiqnot  parts,  and  thus  obtain  a  more  convenient  divisor.     > 

(8.)    Divide  426  by  71. 

Explanation,  In  this  ezaitiple  we 
first  divide  by  10,  andjtben  iidd  ^ 
of  th^  quotient  to  itself.  This  we 
do  because  by  inspecttoh  We'ob- 
serve  that  7  J  is  J  of  ten,  or,  that  it 
56.8=1^  Ans.  is  i  of  itself  less  than  id;  hence, 

areordin^  to  the  above  principles,  and  by  the  exereise  of  onr 
perceptive, and  reasoning. faculties^  we  see  that  if  we  divide  bj 
LO,  oar  quotient  will  be  J  of  itself  too  sinall,  and  to  obtain  th^ 
correct  quotient  we  must  therefor^  add  ^  of  the  quotient  br  10^ 
t^itwlf. 

^  To  odd  to,  0/  deduct  from,  the  dividend  before  fividtng^* 
i|jm~  produce  the  ^me  result  as  adding  to^  <^  dodn^dutf 
fro^i  (ho  qnotienL '. .....!...: 


OPERATION. 

7})  42.6 
14.2 
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652   SauWs  ContractioM  in  Handling  Numbers 
(9)    Divide  2548230  by  24, 


OPERATION. 


iof24 
19      6 


2!»jL823j) 

84941 
21^5} 


(10.) 


'106176*4^ 
Divide  4897^3  by  64, 


Explanation,    In  thit  example 

ve  first  divide  bj  30  and  then 

add  \  of  the  ^quotient  to  itself. 

The  reasSli'for  the  work  is  the 

'  same  as  that  given  in  the  above 

"example.  "^^^     ^  * 


54 


opsrAtioic. 

48972^ 

./8162^;. 
.    90(Hi4 


ExplanaOtm,    We    here    first 

divide  bj  60,  which  is  \  of  the 

.^    ,  true  divisor  top  large;  hence  oar 

.     miotient  is  ^of  itself  too  small. 

We  therefore  add  4  of  tlie  qno- 

tient  hy  60  to  itself,  and  obtain 

w— *  the  correct  result.    -     ' 

*     •      S068|fJAns.  *  •• 

t  In  thia  example,  by  reason  of  the  firactions,  the  operation 
b  no  shortsr.than  oaf  first  system  of  contraction,  or  than 
dividing  by. the: iiMstorp,  ,vpiil4  make  it  Tbp  principle, 
however,  is  good  and  can  often  be  applied  with  advantage. 


(11.).    Divide  58042  by  35. 

OPERATIOK. 

85;  J58042  ; 


:ll6.08f 


ExplanaUon.  In  th  is  example  qnr 
question  is,  how  manj  times  is 
58042  equal  to  35,  and  in  the  sola- 
'  tion  of  the  same,  in  order  to  lessen 
the  work,  we  first  divide  bj  5, 
which  gives  us  a  quotient  7  times 
^^58^  ^^  '  too  larg^,  for  the  reason  that  5  is 
tut  f  of  55,  ^helrue  dlvfeoK  ^o  produce  the  correct  result  we 
iave  thembre  ta'divfde- the  ^qeotient  hj  ^  b/  7,  wbioh  Is  per«, 
formed  as  follows:  11  is  equal  to  7,  I  time  and  4  remainder; 
46  is  eqqalto  7^  6  tipies  an(}  4  remainder ;  40  is  equal  to  7,  6 
times  and  5  jremaindc^f ;  58  Isr  eqdal  to  7,  8  times  and  2  remain*, 
der,  Whltli  itf  i-educedioififthir;  equi^ingr  y,  which  added  to  the 
I  in  the  first  quotient  make  y  which  divided  by  7  eguals  ^«  '. . 
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MENTAL  CONTRACTIONS  IN  MULTIPLICATION  OP  PBAO- 
TIONS. 

118.  In  questions  of  multiplication  of  fn^tions^  where 
the  factfOrs  are  small,  the  operation  may  be  performed  mon- 
thly, or  With  but  few  memorandum  figures,  without  Ireduoing 
or  making  the  stateme&t  as  above,  and  the  result  prodaeed 
almost  instantly* 

(!•)    Multiply  12}  by  8i. 

OPERATION,  ^lanaHon,    In  this  problem,  by ' 

inspection  and  reason  we  see  that 
12}  12}  is  to  be  repeated  8^  times,  and 

gi         .  in  performing  the   operation  we 

^  first  repeat  12, 8  times,  wbidh  gives 

-^^.       -  us  96;  this  we  retain  in '4be  mind, 

l\)6t     Ans.  and   repeat  the   12,  J  of  a  time, 

which  gives  us  3 ;  this  we  mentally 
add  to  the  96 ;  and  obtain  99 ;  we  then  repeat  the  },  8  times, 
(which  is  done  by  dividing  the  8  by  the  2):  this  gives  us  4, 
which  we  mentally  add  to  the  99  and  obtain  103,  which  we  set , 
in  the  product  line.  This  work  multiplies  the  12  only  by  8^, 
and  the  }  by  8 ;  the  }  remains  to  he  multiplied  by  J,  which  we  . 
do  and  produce  },  which  affix'  d  to  the  103  gives ^as  the  result 
of  the  problem  103}. 

(2.)  .  What  will  12}  pounds- cost  at  9i/  per  pound? 

,  -      V-    ; 

OPERATION.  Bh^lanaUon.    Here  we  have  $}  V> 

repeat  12}  times.  .  We  first  r^esit 

9}  the  9, 12  times,  which  gives  us  108 ; 

J2}  this  we  retain  in  the  mind  and 

^^__^  repeat  the  9,  }  of  a  time,  which 

^-  oof       A  Efi^^s  ^^  6  J  this  we  add  mentally 

91.Jdi     Ana.  xo  the   108,  and  obtoin  114;  we 

then  repeat  the  f,  12  times,  which 

gives  ns  9;  this  we  add  to  the  114  and  obtain  123,  which  we 

set  in  the  product  line.    We  then  multiply  the  }  by  f ,  which 

gives  us  ^ ;  this  reduced  gives  us  },  which  we  annex  to  the 

123  aad  obtain  the  correct  result  of  the  problem. 
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fiKf  ^  A^^dimtracenmsin  HancHing  NiiHiU^f ^   ^ 

OPIRTION.  •  Ezpianation.    Here  we  first  mul- 

.-..;;    r  .  •       '  -^     r    ■     Uply  the  U  by '8,  wbielF  g  ti^s 'as 
^',     '  -13}     J  .     .    104,  which  we  retajn  in  the  mIndV 

gi  then  by  J,  which  gives  us  6| ;  the  6-, 

^_^__  we  add  to  the  104,  and  obuin   110, 

'  "f^jtr      i*  " '  *  ^^^  i  ^^  set  to  the  right  of  the  };* 

Hot     Ans.  then  we  multiply  thf  |  by  8,  which  = 

gives  us  6,  which  we  add  to  the  110 
and  obtain  116,  which  we  set  in,  the  .product  line.  We  then 
multiply  the  }  by  },  which  give^.us  j.  to  which  we  kdd^th^  } 
obtained  by  multiplying  13  by  },  which  gives  us  };  this  we 
annex  to  the  116  and  obtain  (he.  correct  result.'  ^ 

V  •  iu  '•'   -  ■■' ■   "T    .'   *     ^  *-'•  •   ■   •    * ' 

;(4.)   MuiUpijii^byS}.    ;  .  J 

OPKRATION.  Explan^aUon,    Here  we  itH  mul^ 

^  Hi     }  P^y  ^'  ^y  8i  *°d  produce  88;  trt  then 

8*     #  .  multiply  11  by  },  and" 'obtain  5j;  the 

!  '.  6  we  add  to  the  88,  making  93,  the  \ 

*  '  we  set  to  the  right  of  the  J;  we  then 

t  96}       Ans.     multiply  }  by  8,  and  obtain  2j;  the  2  . 

w«  add  to  the  93;  and  obtain  95,  the  |  we  set  to  the  right  of . 
the  };  w^  then  multiply  i  by  }  and  produce  },  to  which  we  add 
}/ making  f,  to  which  we  add  }  and  obtain  1},  which  ytJt  add 
to,  th6  95  and  obtain  th^  corr^ctr  result 

EXAMPLES.  •      '  - 

(60E  i  Wttltiply  12i  bj  4t.  ^  ..     .  Ans.  ^3». 

(6;)    Multiply  9}  by  6}.  Ans.  61}, 

;jt7.J    Multiply  lOf  by  16}     ,  '   Ana.  ieOJf. 
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I^BCULUR    CONTRACTIONS    OF    MULTIPLICATION    OF 
FRACTIONS. 

The  preceding  problems,  and  the  explanations  ^ven,  {nllj 
illustrate  the  work,  or  the  general  prinpiples  of  contraction 
of  fractions,  without  regard  to  any  peculiar  combination  of 
numbers. 

The  principles  upon  which  the  work  is  based  are  so  few 
and  simple,  the  operations  so  short  and  easily  performed, 
and  the  practical  advantages  of  the  work  so  great,  tha^  we 
specially  commend  it  to  the  earnest  attention  of  all  classes 
of  commercial  men  and  accountanta. 

In  the  following,  methods  of  contraction,  the  process 
depends  somewhat  on  the  peculiar  combination  of  numbers, 
and  hence,  although  shorter  than  the  first  contractions,  less 
Taluable. 

119.  To  multiply  numbers  of  two  or  morefigwei  eaeh^ 
when  one  or  m&re  of  the  right  hand  figures  considered  as 
tenSy  hundreds  J  Ac,  may  he  reduced  to  fractions  of  halves^ 
fourths^  or  eighths. 

(1.)    Multiply  425  by  875. 

OPERATION.  Explanation.    In  this  problem 

4t\  hundreds  ^®  reduce  the  anits  and  tens 

8t  hundreds!  ^^T""  u-^r^*"  *^  multipUciuid 
2*  uuuvAAcuo.  ^jj^  multiplier  to  fractions  of 

''  respectively  \  and  }  and  thus 

371875     AdS.  obtain  4}  and  8}  to  be  multi- 

plied together,  which  operation  we  perform  according  to  the 
work  elucidated  in  problem  I  page  87  and  obtain  a  product  of 
37^  Then  we  reduce  the  fractional  part,  -j^,  of  this  product, 
to  a  whole  nnmber,  and  annex  it  to  the  in^tegral  part  of  the  pro« 
duct;  -j^  =  1875,  (see  table  on  page  23),  which  annexed  to  37 
givef  371875,  the  correc.t  product. 

Thif  -^  is  reduced  to  a  whole  number  for  the  reason  that  it 
represents  ^  of  10000;  and  it  represents  this  for  the  reason 
that  we  first  reduced  four  figures,  two  in  each  factor,  tp 
fractions. 
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{2.)    Multiply  850  by  450. 

OPSRATION*  ExpUm^xtiotL  By  redacing  Um- 

31  units  and  tens  figures  of  boib 

A^  .nnmbers  as  explained  in    the 

'  preceding  problem,  we  have  8} 

'-  and  4  J  to  be  multiplied  together, 

382500    Ans.  The  product  of  ^X^  »  38^. 

This  \  represents,  for  reasons  given  in  the  preceding  pro- 

blem,  \  of  10000,  and  hence  we  reduce  it  to  a  whole  number  and 

annex  the  same  to  the  38.    \  of  10000=2500,   which  annexed 

gives  382600,  the  correct  product. 

(3.)    What  will  2812}  gallons  cost  at  $4.50  per  gallon, 

OPSBTAION.  Explanation,    The  reason  for  the 

28}  work  of  this  problem  is  the  same 

4  J  as  elucidated  in  the  two  precedioj^, 

^_____^^__  and  hence  omitted. 

912656.25    Ans. 

(4)    What  wUl  1650  bbls.  Pork  cost  at  $13.76  per  bU- 

OPERATION.  EzplanaUon,    In  this  problem  we 

use  the  units,  tens  and  hnndr^ 

If  figures  of  the  price  as  f  and  the. 

26}  units  and  tens  figures  of  the  barrels 

-  as  },  and  thus  produce  a  product 

^  RA  ^^  ^^H  J  **»«  H  ^«  reduce  and 

$2 Jooi.uO  annex  as  above  directed  and  obtain 

$22687.50. 

Multiply  the  following  numbers  together, 
5.    12250  by  4750. 


6. 

24250  by 

8125. 

7. 

3456  by 

2125. 

& 

379  by 

425. 

OPEBATIORS. 

(8) 

(6) 

(7) 

(8) 

12* 

24i 

3456 

379 

.  4t 

8i 

21 

41 

68187600  A.  197031250  A. 

6912 

1516 

432 

Ml 

7344000  A.    161075    JL. 
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65d    6oule^s  Contracticns  in  Handling  Xumheri. 

120.     lb  square  numbers  the  sum  of  tohose  fractions  add 
one. 

(1.)    Multiply  9}  by  9J. 

OPERATION.  Ej^lanaUon,    In  this  example 

91  we  add  1  to  9,  making  it  10 ; 

qi  then  we  muUiplj  10  times  9  are 

^'  90,  and  ^  of  (  is  i,  and  tboa 

"~"  produce  the  correct  result   We 

90 i  Ans.  c'o  this  because  one-half  of  9 

taken  twice  and  added  to  its  sqi  are,  is  the  same  as  to  multiply 

the  9  by  1  more  than  itself.     This  principle  and  process  of 

work  are  applicable  to  the  multiplying  of  any  two  like  nam* 

bers  whose  fractions  add  wiity  or  1* 

SXAHPLESL 

2.  What  will  12)  pounds  cost  at  12}/  per  pound  t 

Ans.  tlMi. 

3.  What  will  6i  pounds  cost  at  6}/  per  pound? 

Ans.  42^/. 

4.  What  will  8}  pounds  cost  at  8}/^  per  pound? 

Ans.  72if. 
6.     What  will  19|  pounds  cost  at  19t/  per  pouna? 

Ans.  $3.80^^. 
121.     To  mvMply  any  two  numherSy  the  difference  of 
U)hich  is  1,  and  the  sum  of  wJiose  fractions  is  1. 

(1.)    Multiply  5i  by  4t. 

OPERATION.  Explanation,    In  all  problems 

5J.  of  this  kind,  we  add  1  to  the 

A»  larger  number,  and  then  mnlti- 

*  ply  the  sum  by  the  lesser  num- 

•""""  ber,  and  set  the  result  in  the 

24}^  Ans.  product  line ;  then   we  square 

the  fraction  of  the  larger  number  and  subtract  the  result  from 
1,  and  annex  the  remainder  to  the  whole  numbers  in  the  pro- 
duct. In  this  example  we  added  1  to  5,  which  made  6 ;  this 
we  multiplied  by  4,  and  produced  24;  we  then  squared"  ^. 
which  gave  us  ^;  we  then  subtracted  the  ^  from  1,  and 
obtained  |{,  which  we  annexed  to  the  24  and  conipleted  th# 
correct  result. 


Digitized  by  VjOOQ  IC 


Contractions  in  Multiplication  of  Fractions.  559 

EXAMPLES. 

2.  What  wQl  8}  pounds  cost  at  7}/  per  pound? 

Ans.  63}^. 

3.  What  will  10 J  pounds  cost  at  9i/  per  pouna? 

N  Ans.  99^f. 

4.  What  will  191  pounds  cost  at  181/  per  pouna  ? 

Ans.  $3.60ff/. 
122.     To  multiply  any  two  like  numbers^  whose  /rac- 
ttOTU  have  like  denominators^  or  whose  denominators  may 
be  easily  reduced  to  the  same  denomination. 

(1.)    Multiply  8i  by  8f. 

OPERATION.  Explanation,     In  all  problem! 

3^  of  this' kind,    we    add  to    the 

QA  multiplicand  the  fraction  of  the 

*  mulUplieTf  and  then  multiply  bj 

■  the  whole  number  of  the  multi- 

72-]^  Ans.  plier  and  set  the  result  in  the 

product  line ;  then   we  multiply   the  fractions  together  and 

aMnex  the  result  to  the  whole  numbers,  and  obtain  the  answer. 

In  this  probleni,  we  added  }  to  8^  which  gave  us  9,  which  we 

multiplied  by  8  and  obtained  ^2;  we  then  multiplied  the  frac- 

ions  and  obtained  ^g.     The  reasons  given  in  the  first  problem, 

under  the  head  of  contractions,  cover  all  these  special  cases, 

and  hence  we  here  onlj  give  the  directions  for  performing  the 

operation. 

EXAMPLES. 

2.  What^  will  4  J  yards  cost  at  41/  per  yard  ? 

Ans.  20^/. 

3.  What  will  9}  yards  cost  at  9}/  per  yard  ? 

Ans.  92J/. 

4.  What  will  12  J  yards  cost  at  12}/  per  yard ? 

Ans.  $1.60f|. 
123.     To  multiply  any  two  number9  whose /ractum$  urs 
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5G0    SouWs  Contractions  in  Handling  NumberB* 

(1.)    Multiply  7 J  by  5J. 

OPERATION*  Explanation.    Here  w6  malti- 

Y  J  ply  7  by  6  and  produce  35,  to 

e  1  which  we  mentally  add  J  of  the 

'  sum  of  7  and  6,  and  obtain  4l, 

""^  which   we  set  in  the  product 

41  i  Ana.  •    line;  then  we  multiply  the  frac- 

tjonli  together  and  obtain  \,  which  we  annex  to  the  41  and 

obtain  the  correct  result.    The  reason  for  adding  }  the  sum  of 

7  and  5  is,  because  }  of  either  number  added  to  }  of  the  other 

iB^  the  same  as  i  of  their  sum.     Were  the  fractions  ^,  (,  ^,  etc, 

we  would  add  },  }-,  J,  etc.,  of  the  sum: 

EXAMPLES. 

2.  What  will  9i  pounds  oost  at  5}/  per  pound  ? 

Ans.  49^/. 
^.     What  will  14i  pounds  cost  at  12i/  per  pound  ? 

Ans.  $1.74A.. 
4.    What  will  31}  pounds  cost  at  lli^  per  pound? 

Ans.  «3.46j^ 
124.     To  multiply  any  two  numberM  together^  whose 
fractions  are  of  the  same  value.         * 

(1.)    Multiply  81  by  41, 

OPERATION*  i       ExplanaU(m.    In  all  problems 

31  of  this  kind,  we  add  to  the  pro* 

A%^  duct  of  the  whole  numbers  the 

*  product  of  their  sum  by  either 

~~~~  fraction,  then  annes  the  product 

404  Ans.  of  the  fractions  to  the  whole 

minbers.    Should  there  be  a  fraction  in  multiplying  the  whole 

numbers  by  the  fraction,  it  must  be  reserred  and  added  tatfae 

product  of  the  fractions. 

EXAMPLES. 

.  2.    What  will  9}  pounds  oost  at  llf/  per  pound? 

Ans.  $1.14A. 

3.  What  will  15}  pounds  cost  at  10}/  per  pound  I 

Ans.  $1.62f. 
4»    What  will  40i  pounds  oost  at  22{/  per  pound? 

Ans.  IdJ^A^ 
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Practical  Approximative  ContractUms.      ^61 


PRACTICAL  APPROXIMATIVE  CONTRACTIONS. 

125.  lb  muUiply  any  fractional  nvmben  to  the  nearest 
mtit. 

(1.)    Multiply  9J  by  8J. 

OPERATION*  Explanation,   In  this  practical 

9^  Bjstem  of  contraction,  we  first 

oi  multiply   the  whole  nnmbers, 

*  and  retain  in  onr  mind  the  pro- 

"~"  duct,  to  which  we  mentally  add, 

77    Ans.  first  the  product,  to  the  nearest 

Unit,  of  the  multiplicand  by  the  fraction  of  the  multiplier,  and 

then  the  product,  to  the  nearest  unit,  of  the  multiplier  by  the 

fhiction  of  the  multiplicand,  and  set  the  result  in  the  product 

Uiie,'the  dame  being  the  practical  answer. 

In  this  example,  we  see  that  the  product  of  9  and  8  is  V2, 
that  the  product  of  9  by  the  \  to  the  nearest  unit  is  2,  that  the 
product  of  the  8  by  the  J  to  the  nearest  unit  is  3,  and  that  the 
sum  of  the  three  products  is  7 7. 

(2.)    Multiply  lot  by  7J. 


OPERATION. 

lot 


2,  which 


73    Ans. 
added  to  the 


71 


1Z^  is  the  exact  result. 


ExplanaUon.  Here  we  see  that 
the  product  of  the  whole  num- 
bers is  70,  that  t  of  10  to  the 
nearest  unit  is  1,  which  added 
to  the  70  mnkes  71,  then  that 
the  t  of  7  to  the  nearest  unit  is 
makes  73,   the  practical  answer; 


(3.)     What  will  15}  pounds  cost  at  13}/  per  pound? 


OPERATION, 

15} 
13t 

$2.09    Ana. 


Explanation.  Here  the  product 
of  15  and  13  is  195,  and  }  of  15  to 
the  nearest  unit  is  4,  which  added 
gives  199;  and  }  of  13  to  the  near- 
est unit  is  10,  which  added  to  the 
199  gires  209  as  the  practical  result. 
The  exact  resalt  is  208ft. 
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662    SouWs  Contractions  in  Handling  Numbers. 

(4.)     What  wUl  251  yards  cost  at  17f  /  per  yard  ?      ^ 

OPERATION.  Explanation,    Here  the  product  of 

25f  25  and  17  is  425 ;  the  prodact  of  25 

•«  ijs  by  f,  to  the  nearest  unit  is  19,  which 

^**  added  to  425  gives  444j  the  prodact 

of  17  bj  },  to  the  nearest  unit  ift  11, 

$4.55     Ads.  which  added  to  the  444,  giyes  liio 

practical  answer,  455.     The  exact  result  is  455^^. 

In  multiplying  the  25  by  },  we  gained  \^y  and  in  multiplying 
the  17  by  j,  we  lost  J^;  this  ^f  excess  of  loss,  aufi  the  loss  of 
}^  by  reason  of  not  multiply iug  the  fractions,  account  for  the 
•^f  deficit  in  the  answer.  In  practice,  it  is  easy  to  see  whether 
the  loss  or  gain  by  reason  of  the  contractions  Exceeds  a  umt| 
and  if  so  to  increase  or  decrease  the  result  accordingly. 

With  large  numbers,  the  regular  systeni  as  first  presented 
under  the  head  of  Multiplication  of  FractionSi  is  preferable  to 
this  approximative  method, 

EXAMPLES. 

7.  Multiply  9J  by  6i.  Ads.  59f. 

8.  What  will  Hi  yards  CQst  at  12}/  per  yard  ? 

Ads.  81.42^ 

9.  What  will  21t  yards  cost  at  16}/  per  yard  ? 

Am  ^.58i. 
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